


Qe ee a 


Electrical World 


The Consolidation of ELectricAL WorLp AND ENGINEER and AMERICAN ELECTRICIAN, 


Vor, XLVII. 


PUBLISHED WEEKLY BY THE 
McGraw Publishing Company 
114 Liperty Street, New York. 

TELEPHONE CALL: 7605 CorTLANDT. CABLE Appress: ELEecTRICAL, NEw York. 


Epitep sy T. C. Martin ano W. D. WEAVER. 





1139 Monadnock Block 





ME SIUM DON Cos aoa 6 Ss ale Wate s K Ob 00 00 ROW de wren 
LINDE CONDI oes Cac kk hast ce ead es oeiew aes WKS 929 Chestnut Street 
OT 7 ae ee er eer ree er erie gee 402 Cuyahoga Building 
EuROPEAN OFFICE...... Hastings House, Norfolk St., Strand, London, Eng. 
TERMS OF SUBSCRIPTION 
United States, Canada, Cuba and Mexico............c.ee0- Per year, $3.00 
Foreign Countries, within the Postal Union.............0++eeeeeee ++ +$6.00 
SE ae oS, Ar er eer eee eee eee 25 shillings 
ES ESA PRR Pee ieee Per or ek eee Peer Te eT ..25 marks 
ES oot Dig kine te o4. ba CAL OR Soe eee R ERE Rew READ OM CaRE ODS OD 31 francs 
PEP er et eer rere Perey ree RT ee re ee ee Io cents 
Remittances for foreign eel mney may be made through our European 
office. Requests for changes of address should be made one week in 


No copies are kept on sale 


advance, giving old as well as new address. ‘ 
in bound volumes, 


beyond fifteen months from date of issue, except 


Copyright, 1906, by McGraw PuBLisHING Co. 











Entered as second-class mail matter at the New York Post Office. 








NOTICE TO ADVERTISERS. 
ce 


Changes of advertising copy should reach this office one week in advan 
of date of issue. New advertisements will be acceptea up to noon of 
Monday for the paper dated Saturday of the same week 


Of this issue of ‘the —E LECTRICAL Worip 30,000 copies | s are printed. 


The total circulation of the ErectricAL WorLD AND ENGINEER for 
e of 13,702 copies per 





the year 1905 was 712,500 copies, an averag 





issue, 
NEW YORK, SATURDAY, JANUARY 1900. 
CONTENTS. 
RE ODT er et ee ee ee Per eT re eee eee ee Se I 
Sprague-Westinghouse .......+seeeeeesensecere reese sr reeeseeeeeeeees 9 
Changes and Additions to the National Electrical Code........++-+++- 9 
Test of 7,500-HP Engines of the Interborough Rapid Transit System. 12 
Municipal Ownership Discussed by Economists........++++++eseeeees 13 
Electrical Engineers of the Times.—XLIII. H. Ward Leonard...... 14 
Current News and NoteS.......ccccccccccccseecsscers esesevcecccoes 35 
The Marion (Hackensack River) Station of the Public Service Cor- 
poration of New Jersey.......esccccceccsccescccsccersscececeeese 17 
The Architecture of Continental Power Plants. By Franz Koester.... 24 
The Lighting of Living Rooms and Parlors, By J. R. Cravath and 
ey i a dk a pb eRe WA OR ase RAF KA Oe e On 8e eae 2y 
The Three-Wire Balance: Set. 3y Douglas H. Cohen.........--+0+-+- 33 
Exposed Circuit Wiring. By Louis J. Auerbacher.........+++e+eeee> 34 
Direct Supply in Rural Communities............-+++++ seeeeeseseses 36 
Central Station Economics in Massachusetts; a Study of Two Typical 
Medium-sized Companies .......cccccccccsccccccerccsssccecvesees 39 
Letters on Practical Subjects........-ssee cece creer eeeee rece eeraee 42 
Improvements in Appliances and ApparatuS........00.eeeeeeeeereeeee 48 
NU 0) CATER sin 0. 0 5 oa. 9.60 68:5 0.0 0 90560 660 C0000 0's SO a9 99 eRe senses 53 
rn ie Oe CURR coc aas nner cca ee ecteeaesepens t's 54 
Susiness-Getting Methods *. Buffalo General Electric Co..........e. 56 
Newspaper Advertising for Central Stations. By Frank mae. We..<. SF 
Lamp Renewal Service in Tokees Ne ate Ps SoS ore ata arg stele Ale 58 
LETTER TO THE EpITors: 
oe A ry ee ee ee ee 59 
Digest of Current Electrical Literature................ cewene ee ciease can 
An Open Letter to Mr. Westinghouse.............cccseeees eo veeeges 64 
Core Type Transformers for High-Tension Power Transmission. By _ 
Sy OE eats dalkin a's a dna kb oa'bs'e $40d 16 CAA AO RR OAS ORREK EOS 67 

Pendant NO ee erick packs pd Dea a bawes Kp ese ea ae 69 
Sectional Reflector for Incandescent Lamps...........+.-.eeeeeeees 69 
ER ENE EES TE ORE CT Pe ERT CTE TCU er eer Tree 70 
ere Sete CO CROOEUE 5 is ad osdadesieshadecandagsederas Bea's 70 
EE Oe a ed Oe ee re er rr 70 
North Mountain Power Compeny s Hydro-Electric Plant.......00.00¢ 71 
Standard Insulator Clamps; Cable Clamps; Westinghouse 1906 Electric 

Fans; High Vacuum satis sal Outfit; Mechanical Sparker for Gas 

Engines; Pipe Bending Machine; Overload and No-Voltage Release 

Motor Starter; Siemens Flame Arm Lamp; Physicians’ Vibratory 

Motor; Automatic ND SR er ner rrr 73 to 79 
~wimaier nase for British Steam Reailroad.......2...sc0ccscnccceveece 79 
Rectifier Equipment (Ne SES CTE a Oe I tee 79 
pus RN a 5 cele bic ion a @ sie 4a S16 5:0aR Da eie Sela a 80 
Fe nn cain we pi ges ae ares sé ne ehbss as er enone 80 
TEOTRE BOE COMUMOTOIR! NOW, og ai cdcccccccccecseecnceresssesns . 81 
RT oer ee a sip ialach ald eo Oke Rd eek oO aa eb ea 84 
SR OE NOR! « PONCE osc oisicc gcc seaonesasnecek seen negeteene QI 


NEW YORK, SAT URD. AY, eee 6, 1906. No. I. 


THE New E ecrrica, Wor -p. 

With the present issue the American Electrician becomes part 
of this journal, which concurrently resumes the name by which 
it was known from 1883 until] the consolidation with it of the 
Electrical Engineer in 1899. THe EvectricAL Wor tp has thus 
finally incorporated with itself the two most formidable con- 
testants for the field that have arisen in its history, dating back 
almost a generation to the founding of the Operator, in 1874. 
The consolidation of 1899 and the present one are unique in one 
respect, namely, that the journals merged were valuable jour- 
nalistic properties, enjoying to a high degree the favor of the 
public to which they catered, and financially prosperous. The 
American Electrician had in the course of its life, of almost ten 
years, built up a subscription list unparalleled in electrical jour- 
nalism, and ranged among the most prosperous technical journals 
in this country. The conduct, however, under one management 
of two such enterprises competing to a certain extent with each 
other, and overlapping editorially, naturally resulted in many 
business and editorial complications, tending to place both jour- 
nals at a disadvantage. Most of all, that concentration of thought 
and effort which under present-day conditions is indispensable to 
the highest degree of accomplishment in the largest possible area 
was seriously affected. Under the new régime this handicap is 
removed, and free scope is allowed for a further stage of develop- 
ment, which, we believe, will be the most important in the long 
and successful career during which the ELecrricaL Wortp has 
ever maintained, far in advance, the lead in electrical journalism. 

As to editorial policy, THe ELecrricAL Wor tp will continue to 
pe the exponent of the entire electrical field. It will, as in the 
past, record the current electrical movement as a whole, the in- 
fluence of which permeates every branch of the art. There will 
be no relaxation in the effort to keep readers informed of all new 
developments from the very earliest stage, of new principles from 
their inception; for in such a rapidly developing industry as that 
dealing with electricity, the indications of the present soon be- 
come the accomplishment of the future, and he will have the 
greatest assurance of success whose knowledge of principles, of 
engineering thought, of fundamental discoveries, is in advance 
of their practical application.. While thus not giving up any of 
the broad features which have characterized the journal in the 
past, much greater attention will be devoted to the treatment of 
the economic and business side of the central station, the great 
distributor of energy to all the branches of electrical application, 
It cannot be denied that at present a situation is developing in 
this country which demands the most careful attention on the 
part of central station men and of those who would serve their 
interests. The pioneer period of central station development is 
closed, equipment has entered the standard stage and further ad- 
vance will depend largely on extensions of business, and this in 
the face of a competition with gas, which was never so keen as 
at the present time. This brings to the fore problems of reduc- 
tion of operating expenses, systems of rates to attract profitable 
service, extensions of the use of current to power, heating and 


other applications that will flatten the load curve, methods of 
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up-to-date publicity, and systematic canvassing of prospective 
customers. A decrease in the rate of growth of the incandescent 
lamp output specifically indicates that a real situation has devel- 
oped that calls for the careful consideration of the central station 
interests. To assist in meeting this the combiaed journal will 
devote its most earnest efforts, so that coincident with this notable 
consolidation of journalistic effort, there may date a new period 
of electrical development and prosperity. A systematic editorial 
campaign of broad scope has been planned to this end, which will 
be pushed to its full consequence, and will establish a new record 


in electrical journalism. 


One of the reasons that led to the consolidation of the weekly 
and monthly journals is that a careful study of the situation pre- 
sented no further reason for the existence of two separate jour- 
nals treating increasingly a majority of subjects in common. On 
the other hand, the great subscription list of the American Elec- 
trician tended to demonstrate that there is a large class which has 
preferred a monthly to a weekly journal. The plan of consolida- 
tion, therefore, naturally involved and embodies a complete and 
satisfactory means of satisfying the monthly reader. To this 
end the first issue of each month will be the subject of a sep- 
arate subscription at the rate of $1 per year, and all subscribers 
of the American Electrician will receive that particular issue 
during the unexpired terms of their subscriptions. While retain- 
ing all the standard features of the weekly issue, the first issue 
of the month will incorporate additionally all of the broader 
practical features of the American Electrician, and in size as 
well as scope of contents will be practically a double number. 
The weekly reader will thus have an extra service at no higher 
cost, which we believe will be warmly appreciated; and the 
monthly reader wil] also be served as in the past, but with an 
addition of matter that will greatly enhance to him the journal 
without increasing its cost. No serial will extend into the first 
issue of the month, which can, therefore, be bound as if it were a 
separate publication. While we believe that many will in time 
conclude it to be to their best interests to take all the issues of 
the month, the plan of the double number involves no obligatory 
features to this end. It will not, so far as its contents are con- 
cerned, be a detached number of the weekly journal, but a 
periodical absolutely complete in itself, and in its purely practical 
departments the almost exact equivalent of the monthly of which 
it becomes the successor. 

aa . roe fins 
ELectrRIcAL GROWTH IN 1905. 

It is the custom of the ELecrricAL Wortp at the beginning 
of each new year to summarize the industrial growth of the pre- 
ceding year in the various departments of electrical application. 
It is obvious that where the data cover so large a field many of 
the statistics must be in the nature of estimates; but since the 
United States Census Office began its investigations in electricity, 
by order of Congress, some five years ago, the bases have been 
laid which give reasonable certainty and accuracy to figures such 
as are presented herewith. The data of electrical manufactur- 
ing are collected in five-year periods, and the next are due this 
year; but the other electrical statistics, relative to lighting, trac- 
tion, telephony, etc., are still taken by decades; and we are glad 
to note that the Director of the Census has strongly recommended 
for them also the five-year collection. It is obvious that with in- 
dustries growing as rapidly as do the electrical, the changes in 
ten years deprive such figures of no small part of their value and 


significance. Every industry must know “where it is at” if effort 


in regard to it is to be properly and profitably directed. 
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For some years the average increase in electrical manufactur- 
ing was at the rate of 20 per cent over the whole field. This 
it would seem impossible to maintain in its total range, and it is 
a matter of fact that in 1904 the rate was not more than fo per 
cent, failing indeed in some departments to reach that degree of 
augmentation. Last year was one, however, of enormous growth, 
and the higher cost of material and labor would also add to the 


increase in valtiation. 


The accompanying estimates are, therefore, presented on a basis 


of increase varying from over 20 per cent downward: 





1904. 1905. 
py” MOLE eR Ee Ce ROR EIS eee eee $18,500,000 $22,200,000 
py er er ee re eee eee ry re 5,000,000 6,000,000 
Switchboards for lighting and power............ 3,000,000 3+750,000 
Motors for all purposes, including traction....... 35,000,000 42,000,000 
Et ONIN ais 9 Ss. va Wee ae aR aR eee eee 5,000,000 7,000,000 
I NE ig oid-v.s gate) 1K ME OS Ew Se as OhRSS 1,250,000 1,750,000 
EE AOS ee EEO TR LEEPER PTC PEELT TEE 2,250,000 2,750,000 
a SEL 25 6s dha ‘dew cdi a, eX & CW 4:9'40 ON oe bs 2,500,000 3,000,000 
per rey eee ce Trey fo ee 6,000,000 6,500,000 
Se RIE as sais vices ccsb0e ba eda a eases 3»750,000 4,500,000 
Be rt er ee ee ee 30,000,000 37,500,000 
ee  MOPOOEE. gor u's ia viccedsescien aes 2,500,000 3,000,000 
Insulated wires and cables, submarine cables.... 35,000,000 40,000,000 
Conduits, interior and underground............ 2,000,000 2,500,000 
Rheostats, heating and cooking apparatus........ 3,000,000 3,500,000 
SID, (hae la na S64 5 a oo KR oS Oe 6S a wes OES 250,000 300,000 
NE CUONEE Boks win Gonnxe sd cedenes ceeebesens 150,000 150,000 
Lightning arresters, fuses, etcC..........sececeee 1,000,000 1,500,000 
EMAEN TOUTE oie 6 o's Sid's os 0 vas vee adie ates 3,350,000 4,000,000 
ICY BEM ys oes 90 5-9.0'0's 4% aie varh eas eb xS 250,000 500,000 
Miscellaneous apparatus 2... .06cccssevccssseses 19,750,000 25,000,000 

MANICURE 6d dmiaw e onic sak dd eenidien wee pas $175,500,000 $217,400,000 


To us it seems that the total of $217,400,000 is slightly high, 
and an all-around gain of 20 per cent would make the figure 
about six millions less. It is believed that the telephonic gain, 
affecting favorably many other departments, was far in excess 
of 20 per cent; but on the other hand the gain in incandescent 
lamps was below 10 per cent, and by competent authority is con- 
sidered to have been as low as 7 per cent. On the other hand, 
there is excellent reason for regarding the great gain in storage 
batteries to be truly set forth; indeed, it is known as a matter 
of fact that $7,000,000 is very close to the mark. To some extent 
the lower gain in incandescent and arc lamps would be offset 
by Nernst lamps, and Hewitt mercury vapor lamps and other 
illuminants of kindred type, included under “Miscellaneous.” 
There is more uncertainty about dynamos and motors, because 
here the question is complicated by the higher cost of copper, 
steel and iron, but the figures are probably not far out of the 
way. Even submitting the estimated grand total to a discount of 
10 per cent, it is certainly impressive to find the American people's 
bill in 1905 for electrical apparatus rising to $200,000,000, or about 


$2.50 per capita. 





The next element to consider in the annual calculation is the 
earnings of the operative, “public service’ companies that stand 
between the producing manufacturer and the people, as a neces- 
sary means for furnishing electrical communication, transporta- 
tion and illumination. Here again the bases of close estimate 
were laid in the census work, predicated upon which the following 


table may be presented as an approximation: 


1904. 1905. 
pe SR SRL SEE BA A Ae agree $40,000,000 $45,000,000 
NE oy a aig as gate: ba ake nS ea a a ee 110,000,000 140,000,000 
RII MAI rte eS eg Oot Gare oe 120,000,000 135,000,000 
Street and other Railwayn......scsscccccccses 290,000,000 325,000,000 
OGL UEG PIRME BMG tices kcarneksvesvenion 60,000,000 75,000,000 


$620,000,000 $720,000,000 
This does not include electrometallurgy, electrotherapy, muni- 


cipal fire alarms and telegraphs, train telegraphy, etc. Added to 
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the total for electrical manufacturing, it seems fairly safe to 


assert that in 1905 the electrical bill of the American people 


reached the billion-dollar mark. 


In the items just given above some of the figures are con- 
jectural, as, for example, isolated plant service. But in. view of 
the statement often made that isolated plants use up about half 
the lamp production, and seeing the vast increase in factory and 
mine power plants, it strikes one as probably quite plausible. 


The startling thing is to see’the telephone earnings outrun those 


of central stations, but we believe this to be actually the case. 


The census report showed telephone earnings in 1902 to be just 
short of $87,000,000. They have certainly increased more than 
20 per cent annually since, but at that rate would be about $147,- 


500,000 in 1905. Central station earnings in 1902 were not quite 


$86,000,000, and have not maintained a 20 per cent gain since;° 


perhaps 15 would be nearer the mark, so that $135,000,000 is a 
liberal allowance for last year, but not excessive, as the stations 
are entitled to an allowance for earnings by street railways on 
their lighting systems. The splendid street railway earnings 
shown are well justified by the facts. The census report gave 
gross earnings in 1902 as $250,500,000 and a 10 per cent annual 
gain would give a total in excess of that here set down. We have 
little hesitation, therefore, in presenting our figures not only as 
worthy consideration, but deserving of acceptance, gigantic as 
they may look, and tremendous in magnitude and significance as 
they undoubtedly are. The two centuries since Franklin’s birth 
have been what they were because of the electricity he helped to 


subdue to human utility. 


THe Great TELEPHONE DEVELOPMENT. 

One of the significantly large developments in the electrical field 
in 1905 was that witnessed in telephony. The growth there was 
probably much greater than in any other branch of electrical ap- 
plication. It might have seemed that the violent outburst of 
activity noted four or five years ago would have worn itself out 
or at least quieted down into sober advance, but the activity is 
so steadily maintained at a high rate it would appear to be normal 
rather than abnormal. At least there is still every sign that the 
industry is far from the point of saturation, and he would be 
a bold man who would predict just what that point is likely to 
be. A brilliant illustration of this growth sustained at a high 
rate is furnished by the New York Telephone Company. In 
June, 1899, that corporation had 32,196 subscribers in the 
Borough of Manhattan; in May, 1905, the number was no less 
than 148,595. Such expansion might seem exceptional, but in 
the figures just issued for the five boroughs of Greater New 
York for January 1 we find that the telephones in service and 
under contract were 242,155, showing a gain for the year of 51,- 
491. That is an increase at the rate of at least 30 per cent per 


annum! 


We know no good reason why 30 per cent should not be ap- 
plied as a rate of telephonic growth all over the country, but it 
is certainly conservative to take 20 per cent, and even 25 might 
be safe. Dealing with the telephone industry as it was in 1902, 
it will be seen that some very striking figures emerge as to the 
conditions at the end of 1905. With 2,315,297 telephone stations 
in 1902, a steady gain of but 20 per cent gives over 4,000,000 at 
the end of 1905. The investment or capitalization was $348,031,- 


058 and would now be $600,000,000. The gross income in 1902 
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was $86,825,536 and it would now be not less than $150,000,000. 
To some persons it may be incredible, but the fact is that the tele- 
phone industry has now surpassed in profit and productiveness 
the central station industry. That its pace will slow down some- 
what, presently, like that of the lighting business, is highly 
probable, but as we have said there is absolutely no indication 


of any immediate intention on its part to do so. 


THE CENTRAL STATION SITUATION. 

Within the past year or two it has become quite unpleasantly 
evident that the business of the electrical supply stations, especial- 
ly in some of the larger ones, has, in spite of great apparent pros- 
perity, and of steady improvement in the art, failed to show the 
full measure of growth that was fairly to be anticipated. Efforts 
to increase sales have never been so well organized and persist- 
ent as during this period, but their effect has been less consid- 
erable than one would desire and the net result has been somewhat 
discouraging. We have the welfare of the central station busi- 
ness deeply at heart and purpose to devote more space and at- 
tention to it than ever before. We are minded therefore to exam- 
ine closely the present situation and to inquire into the causes 
which have led to it, with the hope of finding some adequate rem- 
edy. Without going at length into the dismal science of statis- 
tics, the fundamental facts in the case are about as follows: At 
the beginning of the last decade the use of'electricity for light- 
ing and power was growing with enormous rapidity. For some 
years the rate of increase rose steadily, especially in the larger 
centers of population, and it looked as though there could be no 
break in the era of prosperity. Within the past three or four years, 
however, the rate of growth has tended to diminish in many 
places, and while we do not recall any instance in which busi- 
ness has actually diminished, there are many places in which 
the increase has barely kept pace with the increase in popu- 
lation and property, or has failed to do even this. Look- 
ing at the matter quite without prejudice, such a situation must 
be anticipated in the growth of any commercial enterprise. There 
is a limit to the use of any commodity whatever, and the more 
rapidly its use grows during a certain period the more probable 
is a diminution of growth at a later period. Especially is this 
the case when the article in question is a luxury in the sense 
that it is not necessary to the continued comfortable existence of 
the great mass of the people. And in this regard artificial illu- 
mination as conducted at the present time must be so classified. 
We do not believe in reverting to the tallow dip of our great 
grandfather’s, nor do we believe that the supply of great men 
will be permanently diminished from the disuse of the pine knots 
by which they were wont to read. The fact remains, however, 
that for purely utilitarian purposes, electricity and gas, and to 
a very large extent, oil, can be used interchangeably, and that 
the first named has found a very extended use for decorative and 
display lighting and for public ‘''umination on a lavish scale. In 
other words, electric lighting during the past ten years has, in 
virtue of its very great effectiveness and convenience, perhaps 
risen considerably above its true economic plane as determined on 
a strict competitive basis. This does not mean that the electric 
lighting business is overweighted and is going to the dogs, but 
merely that a certain part of its growth—say, sign lighting, for 
example—which has served as a basis of comparison, is not nor- 
mal economic growth at all. The units of artificial light per 
inhabitant in New York, for example, are greatly in excess of 
those found in any-foreign city of the first class, and of the excess 


by far the largest portion is in electric lighting. 
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This at once discloses the sociological element of the problem. 
A great and prosperous city can and does demand much in the 
way of luxury; but the amount required depends not on the 
bank clearings so much as upon their distribution. A distin- 
guished New York financiér is reported the other day to have 
loaned $30,000,000 of call money, in spite of which we venture ta 
assert that his electric light bill is altogether modest. The long 
and short of it is that for articles which are not necessaries of 
life, the market is both limited and greatly dependent on the 
general conditions of prosperity, so that it can neither be expected 
to increase indefinitely nor even to increase with the population. 
Of the growth in electrical service in recent years, the healthiest 
part has been in motor service, which has taken place along 
economic lines strictly; and this having been pushed vigorously 
has itself produced a rate of growth which obviously cannot con- 
tinue indefinitely since it has taken place first in those lines where 
the economic necessity has been the greatest. If one were to ex- 
press graphically the increase of sale of current for any given pur- 
pose in any given place over a series of years the curve would 
only be prevented from becoming asymptotic by a growth in popu- 
lation or in industry, and hence the summation of any number of 
such curves would partake of the same property. 


The most that could be expected would be a final rate of growth 
commensurate with the increase in population and industry; and 
since the increase in population at the present time does not im- 
ply an increase in buying power per capita, but upon the whole 
a probable decrease, there are forces at work tending to counter- 
act the favorable effect of growth. It is nothing surprising there- 
fore that in the larger centers the extraordinarily rapid growth of 
electric service has of late been somewhat retarded, apart from all 
questions of competition. The extremely great rate of increase 
maintained for some years past could not in the nature of things 
hold up indefinitely. It may be temporarily resumed if new or 
undeveloped fields for the use of electricity are found and suc- 
cessfully exploited. Normal growth, apart from such fresh op- 
portunities, must be pushed on a sharply economic basis in face of 
competition occasionally severe, and the policy of the supply com- 
panies must be guided by this condition. The period of rapid 
exploitation is closing and future growth must take place along 
rigidly commercial lines. There is no use in mincing words on 
this subject—the issue must be faced squarely. The more clearly 
it is understood, the less danger will there be of shutting one’s 
eyes to the situation and drifting along, or of trying by tempor- 
ary expedients to dodge the inevitable. The electrical central sta- 
tion business is far from a failure and is a permanent success- 
ful growing part of our civilization. The only fear for the future 
lies in carrying the extravagant, obsolete methods of the neces. 
sary period of exploitation into the administration of a steadily 
expanding competitive business. Of this condition, in some of 
its interesting and important features we purpose to speak later. 


— _ — > - 


ProGress IN POWER ‘TRANSMISSION. 

Electric power transmission as an art has of late been upon 
waiting orders. In spite of no little activity in the building of 
new plants, particularly for the work of supplying interurban rail- 
ways, it is a singular fact that the maximum voltage in commercial 
use has not been materially increased in the last three or four 
years. Of course, the average voltage has risen notably within 
that period, and plants at 20,000 volts and over have greatly in- 
creased in number, but the upper limit of pressure still sticks 
We hear repeatedly of projects at 


The fact is 


at or a little below 60,000 volts. 


higher voltage, but the plants do not seem to go in. 
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that the transformér maker has for the time being apparently 
oustripped the insulator maker, and further progress depends on 
the latter. Aside from line insulation, power transmission at high 
voltage presents few difficulties. Perhaps the increasing use of 
steel tower and other long-span construction will in the future 
considerably simplify the task of line insulation. Nevertheless, 


steel tower lines depend on the integrity of the insulators more 


‘than do wooden pole lines, and the fundamental requirement for 


progress is an increase in the factor of safety in the insulators 
themselves. It will not do to push beyond 60,000 volts with in- 
sulators having even at that pressure inadequate factors of 
safety. Within the past year there have been for the first time 
produced insulators that have what may be considered a proper 
margin of safety above 60,000 volts, and therefore further ad- 
vance must now be looked for. 

Insulators with a sparking test in the neighborhood of 200,000 
volts have now been designed, and these should considerably 
improve conditions on 60,000-volt circuits. The factors of safety 
hitherto common have been about 2.5, which is too low for really 
When 


it comes to 80,000 and 100,000 volts or even higher figures, no 


secure conditions, especially when using steel construction. 


insulator yet put on the market has sufficient margin of safety. 
To this difficulty may be traced the various suggestions regarding 
the use of the constant-current system, particularly with refer- 
ence to the grandiose Victoria Falls project, which has been 
recently revived, and was elaborately discussed in these pages last 
week by Mr. Frank J. Sprague. It is undeniable that so far as 
the voltage strain upon the insulators is concerned, direct current 
has a very considerable advantage. Whether this is diminished 
materially by the electrolytic conditions that exist with direct 
current is a subject of discussion upon which little light has yet 
been shed. 


stant-current systems, one cannot well avoid taking the method 


In view of the results from the large continental con- 


seriously, however disadvantageous it appears as regards ordinary 
cases of power transmission. Direct-current working clears up 
most, though not all, of the difficulties due to inductance and 
capacity, and also tends to diminish the difficulties of lightning 
protection. The whole matter is likely to have a thorough over- 
hauling in connection with the Victoria Falls project and the 
results will certainly be of interest. 

One of the not inconsiderable factors in the development of 
power transmission schemes during 1905 has been the high price 
of copper, which still continues. The metal is certainly now at 
an abnormal figure, which can hardly be long maintained, although 
The effect 


of present prices will certainly be to encourage the use of alumi- 


the natural tendency for some time has been upward. 


num in line construction, and also the employment of higher 
average voltage. A rise of 25 per cent in voltage will overbalance 
a rise of 50 per cent in the price of copper, and this fact of itself 
As to en- 


gineering features, one of the most interesting plants installed 


should make halfway measures in voltage unpopular. 


during the past season and described in these pages was that of 
the Chittenden Power Company in southern Vermont, unique in 
that the hydraulic plant is to all intents and purposes entirely 
artificial, being so devised as to store a large fraction of the 
rainfall over a limited drainage area so as to give a power supply 
throughout the year. There have been many plants in connection 
with irrigation ditches, but we know of no other case in which 
a new power has been created entirely for transmission purposes. 


It is worthy of special comment as emphasizing some latent pos- 


The time may arrive when conserva- 


sibilities in power supply. 
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tion of rainfall may become an important feature of transmission 
economics. But this, like power transmission from coal mines, 
awaits a still further increase in the cost of fuel. Many recent 
transmissions, it is true, are from steam stations for railway 
purposes, but the stores of low-grade coal remain unutilized. 
Nor has there yet been inaugurated in this country any general 
power distribution from steam power like the Lancashire and 
Yorkshire projects in England, although we expect soon to see 
them. Considering the rising price of fuel and the comparatively 
high transportation charges outside of a somewhat limited area, 
the subject is well worth investigation, particularly since the 
economy of steam or gas generating plants is undergoing con- 
siderable improvement of late. The installation of the first of 
the great gas engine-driven units of the California Gas & Electric 
Company is a plain intimation that the gas engine cannot be left 
out of the reckoning. Although the circumstances in this case 
were of a very special character, the gas auxiliary has some 
important advantages, and if the California experiment turns 


out well, it is altogether likely to be repeated elsewhere. 


—. —_—_—$ $$$ —$ 


THE Question OF PRIME Movers. 

The past year has produced but slight change in the power- 
plant situation as regards the relative status of the various types 
of heat prime-movers before the engineering public. The steam 
engine, steam turbine and gas engine still divide the field of 
central station practice, with the gas turbine still below the 
horizon, but much talked of, written about and awaited by many 
as the next possible factor in the line of progress. Between the 
reciprocating steam engine and the steam turbine there has 
been but slight relative change. The latter must be accepted 
as thoroughly established in the field of power plant engineering, 
as as possessing peculiar advantages of a mechanical and adap- 
tive character with reference to the opertion of electric gen- 
erators under the condition of large central-station practice. 
Distinct progress has been made in the size of units available, 
so that turbines of a rated power of 7,500 hp to 8,000 hp and 
capable of an overload up to 10,000 hp and over, are now available 
for the purposes of central station practice. For several large 
installations during the past year the turbine has furthermore 
been selected in preference to the reciprocating engine, while 
in others the latter has been preferred, and on the whole the 
relative estimation of the two types of prime movers seems to 
have undergone but slight change during the year, with perhaps 


one exception to be noted below. 





The main points on which superiority for the turbine has 
been claimed have related to ecomony, high rotative speed and 
uniformity of angular velocity. High rotative speed conduces 
to small size of rotating member in the generator, while uni- 
form angular velocity is a feature of special importance with 
reference to the operation of alternators in parallel. These fea- 
tures are of course inherent in the construction of the turbine. 
Regarding the first point, however, the turbine can scarcely be 
said to have made good, at least in the degree looked for by 
those interested in its development. Economy is dependent on 
many variables, in each form of primé mover being quite dif- 
ferently made up, and yet the surprising result is found that 
the best steam turbines and the best reciprocating steam engine 
are in the same ultimate class as regards thermal economy. In 
fact, actual tests under reasonably parallel conditions show so 
little difference that no judicially minded engineer is likely to 


give the small actual difference very serious weight as a deter- 


mining factor by itself; and so far as guarantees indicate, the 
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builders of reciprocating engines seem willing to cover fully, 


and in some cases to better, the proposals of turbine builders, 
with, of course, vastly more of precedent and experience behind 
them. There still remain the advantages inherent in high rota- 
tive speed and ‘uniform angular velocity within the revolution. 
The latter point, however, is one on which the reciprocating 
engine builder is not disposed to concede too far, and within 
reasonable limits he seems quite ready to give guaraniees satis- 
factory to the usual demands of central station practice. The 
steam turbine has undoubtedly come into the field of power plant 
engineering to remain as a factor of importance, and its field 
of usefulness will presumably be one of continually increasing 
importance. On the other hand, it hardly seems likely from 
present showing that the reciprocating engine is destined to 
disappear or to be dispossessed of a large and important share 


of this general field of service. 


Turning now to the gas engine, the year has recorded distinct 
advances along the line of adaptation and increase in size 
of available units, and several important installations have been 
made, such as that of the United Gas and Electric Co. in San 
Francisco, and that of the Warren and Jamestown single-phase 
electric railway plant. The chief limitations of the gas engine 
remain, however, as heretofore—irregularity of torque and con- 
sequent variation of angular velocity, with less adequate mechani- 
cal adaptation to variation in the load and especially to extreme 
overload, than either the steam engine or steam turbine. Multi- 
cylinder engines and large fly-wheels go far to reduce these 
limitations, however, and in the opinion of many far-seeing 
engineers the internal combustion engine in one form or an- 
other seems more likely to be the coming type of prime mover 
than any of its competitors now in the field. The problem of 
the gas turbine as a practicable form of prime mover still re- 
mains unsolved, but interest in the possibilities along this line 
was never keener than at the present moment, and much serious 
attention is now being directed to the study of this problem. 
In a recent paper M. Dugald Clerk takes a decidedly discourag- 
ing view of the prospect, and gives good reason for the belief 
that the gas turbine can never rival in efficiency the reciprocating 
form of internal combustion engine. Liicke and Reeve reach 
somewhat similar conclusions though from varying points of 
view. 

An interesting line of possible progress, available in certain 
cases, is found in recent propositions to join the reciprocating 
steam engine and the steam turbine in series, operating the lat- 
ter on the exhaust of the former. This is entirely legitimate 
from a thermodynamic viewpoint, lengthening out, as it does, 
the operating range of temperature. The result may well show 
an excellei.t economy, and under certain conditions the use of 
the two forms thus combined might result in a final economy 
better than with either type alone. In a recent proposition 
involving such a combination, one kw-hour from the turbine 
was guaranteed on a consumption of 45 lbs exhaust steam at 
atmospheric pressure. The chief questions which will arise in 
connection with such combinations are, however, mechanical, 
and will have relation to adaptation and general utility; and 
unless the somewhat unnatural combination can be in part 
justified on this score it may be doubted whether the moderate 
gain in over-all economy likely to be realized will be sufficient 
in itself to insure favorable consideration for such a combination 
as a general solution of the power-plant problem. 


On the whole, the indications for the coming year seem to 
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point to continued use of the three principal types of prime 
‘mover already in the field, with some relative gain on the part 
of the steam turbine, and still more pronounced progress on the 
part of the internal combustion engine. The power plant engi- 
neer will do well to hold carefully focused in view advances 
along all of these lines, not only with respect to the prime movers 
themselves, but also with respect to the many combinations of 
main and auxiliary equipment which go to reduce the ultimate 
loss of heat unutilized, and to raise the final plant efficiency as 
expressed by the ultimate cost of power per unit hour, with 
all elements of cost included which are properly chargeable to 
the power account. 


an 





PRoGREss OF ELECTRICAL SCIENCE IN 1905. 

The year which has just completed its calendar has witnessed 
marked development in the sciences of electricity and magnetism, 
as well as in their applications. In a certain sense a measure of 
the development in a science is found in the degree of the de- 
velopment of its applications. For if a science has no applica- 
tions, it remains but a theory and a conceit. Its notions must 
necessarily be abstract, its language symbolic, and its study re- 
condite. As, however, the applications of a science develop, its 
ideas become concrete, its language vernacular and its study both 
pleasurable and profitable. Under continued and multiform ap- 
plications the gap which at first divides theory from practice 
There has long ceased to be any visible 
The 


publication early in the year of the discovery of the Heusler 


narrows into nothingness. 


division between theory and practice in electromagnetism. 


magnetic alloys of substantially non-magnetic component metals 
has been confirmed in various laboratories and has greatly ex- 
tended our concepts of the nature of permanent magnetism. It 
is now generally believed that Ampére’s theory of permanent 
magnetism is true, but in a different sense from that contem- 
plated at the date of its promulgation. Ampére attributed the 
permanent magnetic properties of steel and other magnetic metals 
to the circulation of electric currents in the molecules of those 
metals. Each molecule of steel had a little electric current cir- 
culating in it, day and night, Sundays and weekdays, forever. 
What source of supply kept the molecular currents going was 
left unsuggested. Now it seems abundantly evident that every 
atom of matter, not merely iron matter, but matter of every kind, 
is composed fundamentally of minute electric charges or -ions, 
and that these electric charges move with great speed in definite 
paths, or microcosmic orbits, about the electric center of the 
atom. Each atom appears to be a planetary system on a lilli- 
putian scale, and the ions are the planets, millions or billions of 
whose years or orbital revolutions may be comprised within a 


single second of our time. 


It is also so well known as now to be axiomatic that a moving 
electric charge is the electric equivalent of a current of elec- 


tricity. Consequently, the orbit-spinning ions give the electric 


currents postulated by Ampeére’s theory of permanent mag- 


netism. If the orbital revolutions of the ions are formed both 
of positive and negative charges in the same direction, or if the 
orbits are such as to displace themselves successively, the mag- 
netic behavior of the individual atoms*or planetary systems may 
be either trivial or zero. What is needed for powerful permanent 
magnetism in an atom is plenty of ions moving very rapidly in 
large orbits and all in the same manner from the point of view 
of electric currents. According to this conception, the reason 
that iron, nickel and cobalt are inherently magnetic is that the 
ions in the atoms and molecules of 


orbital movements of the 
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these bodies is organized symmetrically for current rotation, 
whereas in the atoms of other substances the ionic movements 
are either electrically dissymmetrical or rhythmically irregular. 
It so happens, according to this theory, that in iron, nickel and 
cobalt, whose atomic weights are 56, 58.7 and 59, respectively, 
the ionic currents or charge orbits are of the right microastro- 
nomical adjustments to produce a perpetual magnetic field at 
distances that are great compared with the size of the orbits, or 
the size of the atom. The fact that the atomic weights of these 
the only three powerfully magnetic substances lie so close to- 
gether, suggests that the orbital motion is associated intimately 
with the atomic weight. 

The discovery that the alloy of the three substantially non- 
magnetic metals, manganese, aluminum and copper, results in 
producing a substance almost equally magnetic with nickel and 
cobalt, indicates that it is possible to associate atoms of different 
substances in such a way that although the ampere-turns in the 
ionic orbits of each is almost zero, yet the resultant molecular 
ampere-turns may be considerable. This might be conceived of 


in several ways. One way would be to suppose that the close 


s . . . . . . . . 
vicinity of two different atoms would modify the ionic orbits 


of each in such a manner that the ampere orbits of the two to- 
gether should give a definite resultant in a given time; whereas 
the ampere orbits per second of either acting alone would sum 
up to zero. Although no progress has yet been reported upon 
the magnetic qualities of alloys produced in the research attend- 
ing the original discovery, yet the hope is now entertainable that 
the magnetic properties of iron may be exceeded artificially, or 
Nature ionic 


that the possibilities of in the development of 


ampere orbits have not yet been fathomed. If there were found 
any cheap process for treating iron, for instance, so as greatly 
to enhance its magnetic properties, the discovery would be likely 
to have much value in the electric arts. 

The researches made upon radioactivity during the past year 
have tended to confirm the theory that radium is an unstable 
atomic state of matter transitional between uranium and helium. 
Moreover, this theory is in consonance with the general ionic 
theory of matter, namely, that every atom is built up of electric 
charges moving in definite atomic paths or orbits. so that the 
different atoms differ from each other only in the number and in 
the arrangement of the ions and their orbits. Certain groupings 
of orbits will be more stable than others from an electrodynamic 
standpoint, and an unstable atomic cosmos in time must dis- 
appear. It is even possible that some degree of electrodynamic 
instability attends many atoms that have hitherto been reputed 
stable, and that ionic collisions may occur in these microcosmos, at 
very rare intervals, capable of disrupting the internal forces of 
cohesion. According to this speculation, the phenomena of 
birth, life and death are not exclusive properties of the organic 
world. Atoms, too, may be born, live and die. This is, how- 
ever, traveling somewhat out of the rutty roadway of what is 
determined, into the outlying regions of unwarranted belief. 
The same prevalent tendency of view in regard to the ionic 
structure of all atoms is capable of accounting for the phenomena 
of inertia in gross matter, as a purely electromagnetic property 
of the ionic charge orbits or currents, to resist change by dis- 
placement. A sudden bodily movement of a piece of matter must 


change the orbits and, therefore, the electric currents, of nearly 


all the myriads of ions in the aggregate atoms thereof. Electric 
currents resist change, as we know by experiment. Mechanical 
inertia may, therefore, be accounted for by self-induction. Never- 


theless, the identity has yet to be demonstrated. 
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The same ionic theory, which the past year has tended to em- 
phasize, points to the idea that all matter being composed of 
atoms, and all atoms of moving ions, and all ions being perhaps 
nothing but individual electric charges, all matter may, therefore, 
be nothing but organized electricity. If this proposition holds 
then matter is ultimately only electromagnetically energized 
ether, and the known universe would contain only two entities, 
namely, the all-pervading ether, and energy residing therein, 
matter being a particular form of the energy. Gravitation should 
somehow be explainable, then, on an electromagnetic basis. Al- 
though yarious suggestions have been made in this direction, no 
generally accepted hypothesis of gravitation has yet made its 
debut. As to the ultimate nature of the universal ether and of 


energy we are still unenlightened. 


The experimental progress of the applications of wireless teleg- 
raphy has thrown much light upon the theory of ordinary electric 
circuits closed through wires, and we may be said now to possess 
definite ideas upon the manner in which electric currents rise and 
flow. The study of wave motion in systems devoid of wires 


greatly assists the understanding of wire circuits. 





THe Evecrric Rartway ProspEcr. 

Last year was an interesting one in electric railway circles, not 
so much on account of the usual increase in mileage and number 
of motors as by reason of the continuation of the curious situa- 
tion as between the old line conservatives who adhere to the nine 
and thirty articles of the direct-current creed, and the heretical 
come-outers who have set up alternating-current tenets of their 
own. The whole affair has dragged along for a couple of years 
with wonderfully little definite progress to report so far as 
large work is concerned. Until the past year it has been even as 
His Satanic Majesty’s shearing of the pig—more cry than wool 
but of late a good bit has been accomplished and the promises 
for the future have assumed somewhat definite form. There are 
now, here and abroad, some dozen single-phase roads, on various 
systems very much alike, and while exact details of operations 
are wanting it is now clear that there have been no fatal defects 
disclosed and that on the whole several systems have been rea- 
sonably successful. It must be confessed that most of the railway 
engineers have taken little active interest in the new departure, 
some damning with faint praise, others fuming at the very men 
tion of the topic. But a point has now been reached at which 
the alternating traction motor must be taken seriously, not only 
as a very possible recourse for special service, but as an active 
competitor in many fields. It would be going too far, perhaps, 
to say that the alternating-current advocates have proved their 
case beyond peradventure. Rather they have earned the right 


to an entirely unprejudiced hearing. 


The direct-current issue was forced when a few months since 
the New York, New Haven & Hartford Railroad placed a large 
order for alternating-current locomotives. This was not only a 
declaration of independence but an open challenge of the policy 
laid down by the New York Central for its terminus. The en- 
suing discussion is still active as our readers have observed. The 
question involved is really a very complex one. In the first place, 
the sufficiency of the series-wound compensated alternating-cur- 
rent motor for large work has not been proved by experiment. 
However probable success may be, an element of doubt is intro- 


duced in the premises, since there are undoubtedly somewhat 
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serious difficulties to be overcome. Granted first-class operative 
properties in a general way, the ,alternating-current motor is 
admittedly somewhat heavier and less efficient than its rival, 
and if it be equipped for working on both alternating and direct- 
current circuits the controlling devices become somewhat cum- 
bersome. Hence there is in the minds of some a doubt as to the 
practicability of using large alternating locomotives on the cir- 
cuits of the New York terminus. On the other hand, it has re- 
cently been practically demonstrated that multiple-unit control 
can be successfully applied to the alternating-current motors, 
so that the objections to the system in cases where heavy suburban 
service must be dealt with cannot be taken seriously. Of course 
back of all the formal objections to alternating-current traction 
lies the fact that if it proves thoroughly successful a great trade 
in “standard” apparatus on which profits have become good will 
go to the dogs and a new period of development and experiment 
will be suffered. It will take, of course, some years to make 
anything like a complete change in equipment, but in certain 
directions, like the use of rotary converters, the pressure would 
be felt at once and strongly. Hence the current arguments on 
the subject are not altogether without commercial bias. 

One who is disposed to take a somewhat conservative view of 
the situation realizes that in the long run improvement is a good 
thing even if for a time it disturb the comfortable serenity of 
established precedents. And even taking a rather roseate view 
of alternating-current traction it is still obvious that after all the 
choice between alternating and direct current is in railway work 
as in lighting merely a question of dollars and cents. In either 
case ‘there are conditions which will render one or the other 
method commercially preferable, and the complete replacement 
of one by the other is altogether improbable. Many roads are 
to-day being equipped for heavy traction with direct-current 
motors and there has been especial activity in the substantial 
work of changing motive power on branch railroad lines. It is 
one thing to find a new method economical for a new equipment 
and quite another to show for it so great superiority as to de- 
mand an immediate change in apparatus. Many a lighting system 
has felt the force of a similar situation. In large railway systems 
the franchise and the permanent way commonly constitute by far 
the largest portion of the real assets and the distributing system 


is a minor matter. The power stations now in use could to a 


large extent be utilized for an alternating system to be sure, but. 


with the possible gains from a change so small a part of the 
income, and the investment for the existing system still on the 
books with no current provisions for replacements, one can hardly 
expect reckless haste in making changes. It would be far more 
reasonable to expect that gradually there would come a use of 
alternating-current equipment for outlying lines and the neces- 
sary interchange with connecting systems, leaving certainly for 
a long time to come the main direct-current system unchanged. 
The great future value of alternating-current traction will be in 
the large work of equipping suburban systems and fast through 
lines of moderate length, and gradually opening the fertile field 
of general railway working. It makes little difference in the 
long run whether the special form of alternating-current traction 
now in sight meets all expectations or not. The main thing is 
that one should be able to utilize on the working overhead con- 
ductors a much higher voltage than there is any reasonable hope 
of getting with the direct-current systems at present in vogue. 
And we feel that this advance is booked for the near future by 


one route or another—and with polyphase traction by no means 


out of the race. 
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Semi-MunicipAL OwneRSHIP. 

Whenever in these days’ an electric light company is unfor- 
tunate enough to have a street lighting contract expire in a 
city where the municipal ownership of the street lighting plant 
has been agitated, there sometimes comes forth out of the 
chaos of ideas as to how the municipal ownership business should 
be handled some proposition from a private company which 
purports to have the welfare of the city rather than any private 
gain at heart. This company, with great love for the common- 
wealth, either real or assumed, usually comes forward with a 
proposition for a kind of “semi-municipal ownership,” the com- 
pany to perform the work of lighting the city for a number of 
years at a good round sum, and at the end of the contract the 
lighting plant to be turned over to the city free of cost and 
payment for the plant to be made out of the regular monthly 
payments of the city for its lighting, such monthly payments 
being invariably a good round sum per lamp. Now, such prop- 
ositions as this may be made in good faith by a company of 
public spirited but misguided citizens who really wish to serve 
the city, and there are usually some respectable names con- 
nected with an enterprise of this kind when it is launched. 
However, there is usually an African somewhere in the wood- 
pile or at least a strong possibility that there will be one before 
the game is through. It seems remarkable that any municipality 
in this day and generation can be deluded into the belief that 
any such scheme of*semi-municipal ownership can compare for a 
minute with a good, straight, short contract at reasonable rates 
After all, a 


redeeming feature to this scheme is that at the end of a term of 


with a corporation already in the lighting field. 


years it is fairly certain to bring home forcibly to a municipality 
the depreciation due to advance in the art as well as the de- 
preciation caused by wear and tear. 

— 


A number of central station men have been smiling audibly 
recently over the kind of gold brick a certain municipality in 
the middle west has been engaged in purchasing for several 
if the facts have been 


past. A number of ago, 


related correctly, it began to be whispered among the business 


years years 
men of this city that the rates charged by the electric lighting 
company then lighting the streets were excessive and that it 
would be a simple matter to form a company to do the street 
lighting if a number of such business men would simply give 
their notes in payment for a certain amount of stock in a new 
street lighting company, no cash payment being required upon 
The 


new company was to light the city at a good, profitable figure 


the stock, as that would be taken care of by a bond issue. 


per lamp and at the end of the contract the entire street lighting 
plant was to be turned over to the city without cost. Here 
was a bonanza not to be neglected. The company in the field 
lost the contract and a new plant was erected by the new com- 
pany. Citizens who gave their notes for stock no doubt thought 


they were performing a valuable public service. After the 
first interest in the plan died out, it was a simple matter for 
other parties to buy the citizens’ stock for nominal amounts 
inasmuch as it had cost nothing in the first place. In the course 
of time, the company was merged with another doing business 
in the same city. That, however, was immaterial except as it 
complicated matters when an attempt was made to come to a 
settlement at the end of the contract. At that time the city dis- 
covered that it had on its hands an entirely obsolete and ineffi- 


cient plant; so inefficient, in fact, that the company carrying out 


the contract, while keeping the old plant intact to give back to 
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the city, had seen fit to substitute during the latter part of its 
contract new and more efficient apparatus with which to carry 
out the plans of the contract in connection with its other busi- 
ness. About the only moral to this tale is that maintenance and 
depreciation cannot be obtained by any semi-municipal owner- 
ship scheme any more than by complete municipal ownership or 
by contract given to a private company, and the only ones to 
profit are the promoters. The chances are that since the selfish 
interest of the private company will insure a fairly economical 
management, the cost to the city in the long run will be lower 
than with any municipal or semi-municipal ownership plant. 
Events of this kind not only do harm to the best interests of 
a city, but promote bad feeling and create a general feeling of 
distrust, to say nothing of the detrimental effect on the invest- 


ment already made in a central station in any town. 


Tue ADVERTISING VALUE OF A SUBSTANTIAL POWER 


House 
The advertising value of a well-constructed and well-kept 


power station and its influence upon possible customers of the 
The small 


user of light or power is not likely to give the question of what 
The 


central station company are not to be overlooked. 


kind of a station he is supplied from a second thought. 
power user who has a number of employes and in cases where 
a failure of power results in considerable loss of time and money, 
to say nothing of the inability to carry out promptly the work in 
hand, is tolerably sure to consider the character of service and 
the power station upon which he will depend for his power if 
he throws out his small steam or gasoline engine and purchases 
power from the electric light company. He will consider, first, 
what kind of a service the company is actually giving and the 
number of interruptions which have come under his notice; and 
second, the chances for interruption by fire or other causes in 
the central station. If the power house is an old wooden build- 
ing with oil-soaked floors, with a lot of oil-throwing belts, and 
kept in a general state of disorder, he is more than likely to 


think of the chances of fire or break-down, and rightly. 


Even though as a matter of fact the losses on central stations 
by fire are small, the appearances are against the kind of station 
we have just pictured, and in considering the re-building of a 
plant and the making of it as substantial and fire-proof as pos- 
sible, the company should figure, not only on reduced operating 
expenses and the wiping out of insurance premiums, but on the 
psychological or advertising value that a good, substantial sta- 
tion has in the community. Not only does a good station have a 
good influence on possible users, but the whole community will 
have more respect for a company maintaining a neat looking 
station. Along with this the appearance of the company’s offices 


must be taken into consideration. Upon the power station’s 
general appearance may often depend the securing of a contract 
for city water pumping. About the only argument that can be 
brought up against the awarding of a contract to a central 
station company for the pumping of the water in a small town 
where the company has made an offer to do the work for con- 
siderably less than it is costing the city, is that the central 
station service cannot be depended upon and is liable to an in- 
terruption to which a separate steam plant maintained by the 
city is not liable. A substantial fire-proof power house, coupled 
together with a long record of uninterrupted service, is the 


only thing with which to combat this latter argument. 
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Sprague- Westinghouse. 


Elsewhere in this issue on page 64 et seq., will be found an 
open letter from Mr. Frank J. Sprague to Mr. George Westing- 
house, accompanied by other letters. Owing to the late receipt 
of this important matter, and the various exigencies connected 
with the publication of the present first number of the new 
ELECTRICAL Wor Lp, we were unable to give this correspondence 
its proper place more forward among the contents. It was equally 
impossible to secure the proofs from the printing office in suffi- 
cient time to enable Mr. Sprague to make author’s revisions as 
fully as required and to correct one or two minor slips of the type- 
writer. 


Topeka Tiring of Municipal Ownership. 


Topeka, Kansas, owns its street lighting plant. Some por- 
tions of the city now in darkness want more street lights, but 
there does not seem to be much enthusiasm in the city as to 
enlarging the plant to furnish these extra lights. When the 
Topeka Edison Company was granted a new franchise last 
summer, it is significant that the council had it inserted in the 
franchise that the Topeka Edison Company could, upon due 
notice, be required to furnish street lights at a reasonable price 
to be agreed upon should the city at any time so request. The 
city has already asked the company to furnish a certain num- 
ber of lights, which the city lighting plant is unable to supply. 
This does not look as if Topeka was enthusiastic about the 
municipal ownership of its lighting plant. 


Changes and Additions to the National Elec- 
tric Code. 





At the annual meeting of the Underwriters’ National Elec- 
tric Association, held in New York December 6 and 7, the fol- 
lowing changes and additions were made to the National Elec- 
tric Code. These changes will not appear in the Code until 
1907, inasmuch as a revised edition of the Code will not be 
printed until after the next meeting of the Underwriters’ Na- 
tional Electric Association, which takes place early in March, 
1907; but it is very probable that the more important changes 
adopted at the meeting will be printed and circulated in the April 
edition of the supplement to the Code, which is published semi- 
annually, containing a list of approved fittings: ; 

On the recommendation of the Committee on Car Wiring, Rule 
32 g, 2 has been changed to read as follows: “Heaters to be con- 
structed with a protecting ventilated metal casing providing an 
air space of not less than two inches on all sides of the resist- 
ances. Heaters to be so located that the resistances will be not 
less than four inches below the under side of the seats or from 
any woodwork, unless the under side of the seat, or such wood- 
work, is protected by not less than one-fourth inch fire-resisting 
insulating material, or .o4 sheet metal with one inch air space be- 
tween the sheet metal and the seats or woodwork.” 

The following changes recommended by the Committee on 
High-Tension Motors were adopted: Rule 8 Motors. Fine 
print note: “The use of motors operating at a potential in ex- 
cess of 550 volts will only be approved when every practical safe- 
guard has been provided. Plans for such installations should 
be submitted to the Inspection Department having jurisdiction 
before any work is begun.” 

“a. Must, when operating at a potential in excess of 550 
volts, have no exposed live metal parts, and have their base 
frames permanently and effectively grounded.” 

“Motors operating at a potentional of 550 volts or less must 
be thoroughly insulated from the ground wherever feasible. 
Wooden base frames used for this purpose, and wooden floors 
which are depended upon for insulation where, for any reason, it 
is necessary to omit the base frames, must be kept filled to pre 
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vent absorption of moisture, and must be kept clean and dry. 

Where frame insulation is impracticable, the: Inspection De- 

partment having jurisdiction may, in writing, permit its omission, 

in which case the frame must be permanently and effectively 
grounded.” 

Fine print note:—‘A high-potential machine should be sur- 
rounded with an insulated platform. This may be made of wood, 
mounted on insulating supports, and so arranged that a man 
must stand upon it in order to touch any part of the machine.” 

“In case of a machine having an insulated frame, if there is 
trouble from static electricity due to belt friction, it should be 
overcome by placing near the belt a metallic comb connected to 
the earth, or by grounding the frame through a resistance of not 
less than 300,000 ohms.” 

“bh. Motors operating at a potential of 550 volts or less must 
be wired with the same precautions as required by rules in 
Class ‘C’ for wires carrying a current of the same volume.” 

“Motors operating at a potential between 550 and 3,500 volts 
must be wired with multiple conductor, metal sheathed cable in 
approved unlined metal conduit firmly securely in place. The 
metal sheath must be permanently and effectively grounded, and 
the construction and installation of the conduit must conform 
to rules for interior conduits (see No. 25 and No. 49 j and k), 
except that at outlets approved outlet bushings shall be used.” 

Fine print notes :— 

“The motor leads or branch circuits must be designed to carry 
a current at least 25 per cent greater than that for which the 
motor is rated, in order to provide for the inevitable occasional 
overloading of the motor and the increased current required in 
starting, without overfusing the wires; but where the wires un- 
der this rule would be overfused, in order to provide for the 
starting current, as in the case of many of the alternating-cur- 
rent motors, the wires must be of such size as to be properly pro- 
tected by these large fuses.” 

“The insulation of the several conductors for high-potential 
motors, where leaving the metal sheath at outlets, must be thor- 
oughly protected from moisture and mechanical injury. This 
may be accomplished by means of a pot head or some equivalent 
method. The conduit must be substantially bonded to the metal 
casings of all fittings and apparatus connected to the inside high 
tension circuit. It would be much preferable to make the conduit 
system continuous throughout by connecting the conduit to fit- 
tings and motors by means of screw joints, and this construc- 
tion is strongly recommended wherever practicable.” 

“High potential motors should preferably be so located that the 
amount of inside wiring will be reduced to a minimum.” 

“Inspection Department having jurisdiction may permit the 
wire for high potential motors to be installed according to the 
general rules for high potential system when the outside wires 
directly enter a motor room (see Section f). Under these con- 
ditions there would generally be but a few feet of wire inside 
the building and none outside the motor room.” 

c. Same as present section. 

First fine print note now under Section d to be placed after 
this section. 

d. Same as present section. 

First fine print note to be transferred to Section c. 

Fine print note :— 

“Starting rheostats and auto starters, unless equipped with 
tight casings enclosing all current carrying parts, should be treated 
about the same as knife switches, and in all wet, dusty or linty 
places should be enclosed in dust-tight, fireproof cabinets. If 
a special motor room is provided the starting apparatus and safe- 
ty devices should be included within it. Where there is any lia- 
bility of short-circuits across their exposed live parts being caused 
by accidental contacts, they should either be enclosed in cabi- 
nets, or else a railing should be erected around them to keep 
unauthorized persons away from their immediate vicinity.” 

f. Same as present section. 

Fine print notes :— 

“When it is necessary to locate a motor in the vicinity of com- 
bustibles or in wet or very dusty or dirty places, it is generally 
advisable to enclose it as above.” 

“Such enclosures should be readily accessible, dust proof and 
sufficiently ventilated to prevent an excessive rise of tempera- 
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ture. The sides should preferably be made largely of glass, so 
that the motor may be always plainly visible. This lessens the 
chance of its being neglected, and allows any derangement to be 
at once noticed.” 

“From the nature of the question the decision as to details 
of construction must be left to the Inspection Department hav- 
ing jurisdiction to determine in each instance.” 

On the recommendation of the Committee on Switches and 
Cut-Outs a fine print note has been added to Rule 51 j, as fol- 
lows: “Switches designed for use on Edison three-wire systems 
to be marked with voltages, that is, the voltage between the out- 
side wires and the neutral, and also that between the outside 
wires followed by the ampere rating and the wires ‘3 Wire.’ For 
example, ‘125-250-v. 30 a. 3 wire.” 

All of the changes recommended by the Committee on Flexible 
Tubing were adopted. These changes are as follows: 

Rule 50 C. Must be constructed to meet the following re- 
quirements : 

“a. Must have a sufficiently smooth interior surface to allow 
the ready introduction of the wire.” 

“b. Must be constructed of or treated with materials which 
will serve as moisture repellants.” 

“c. The tube must be so designed that it will withstand all the 
abrasion likely to be met with in practice.” 

“d. The iinings, if any, must not be removable, in lengths of 
over 3 feet.” 

“e. The 3-inch tube must be so flexible that it will not crack 
or break when bent in a circle with 6-in. radius at 50° Fahren- 
Other sizes must be well made and the covering must be 
a dense moisture-proof compound 


heit. 
thoroughly saturated 
which will not ‘slide’ at 150° F.” 

“f. Must not convey fire on the application of a flame from a 
Bunsen burner to the exterior of the tube when held in a verti- 
cal position.” 

“g. Must be sufficiently tough and tenacious to withstand severe 
tension without injury; the interior diameter must not be di- 
minished or the tube opened up at any point by the application 
of a reasonable stretching force.” 

“h. Must not close to prevent the insertion of the wire after 
the tube has been kinked or flattened and straightened out.” 

The following suggested changes in the Rules were adopted. 
Rule 1, Section c, Generators, was amended to read as follows: 

“Must. when operating at a potential in excess of 550 volts, 
have their base frames permanently and effectively grounded.” 

“Must, when operating at a potential of 550 volts or less, be 
thoroughly insulated from the ground wherever feasible. Wooden 
base frames used for this purpose, and wooden floors which are 
depended upon for insulation where, for any. reason, it is neces- 
sary to omit the base frames, must be kept filled to prevent ab- 
sorption of moisture, and must be kept clean and dry.” 

“Where frame insulation is impracticable, the Inspection De- 
partment having jurisdiction may, in writing, permit its omission, 
in which case the frame must be permanently and effectively 


with 


grounded.” 

First fine print note: 
surrounded by an insulated platform. 
wood, mounted on insulating supports, and so arranged that a 
man must always stand upon it in order to touch any part of 


“A high-potential machine should be 
This may be made of 


the machine.” 

Rule 4, Resistance Boxes and Equalizers, Section c, first sen- 
tence was changed to read: “Wherever insulated wire is used 
for connection between resistances and the contact plate of a 
rheostat, the insulation must be slow burning (see No. 43).” 

Rule 11, Transformers, Section b, was changed to read as fol- 
lows: “In Central or Sub-stations the casing of all transformers 
must be permanently and effectively grounded.” 

A point was raised in connection with this rule regarding 
the grounding of the series transformers in connection with in- 
struments, and a committee was appointed with power to make 
provisions for the grounding or non-grounding of these small 
transformers. 

A fine print note was added to Rule 12, Wires, Outside Work, 
Section g, to the effect that where service wires were brought 
into buildings through a single iron conduit an approved service 


head could be used. 
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A number of changes were made in Rule 13 A, Grounding 
Low-Potential Circuits. This important rule as it now stands 
with amendments is as follows: 

“The grounding of low-potential circuits under the following 
regulations is only allowed when such circuits are so arranged 
that under normal conditions of service there will be no passage 
of current over the ground wire.” 

The following are the Code specifications for grounding direct- 
current, three-wire systems: 

a. Neutral wire may be grounded, and when grounded the 
following rules must be complied with: 

1.—Must be grounded at the central station on a metal plate 
buried in coke beneath permanent moisture level, and also 
through all available underground water and gas-pipe systems. 

2.—In underground systems the neutral wire must also be 
grounded at each distributing box through the box. 

3.—In overhead systems the neutral wire must be grounded 
every 500 feet as provided in sections c, e, f and g. 

Fine print note: Inspection departments having 
tion may require grounding if they deem it necessary. 

Two-wire direct-current systems having no accessible neutral 
point are not to be grounded. 

On alternating-current secondary systems the Code specifica- 
tions are as follows: 

b. Transformer secondaries of distributing systems should 
preferably be grounded, and when grounded the following rules 
must be complied with: 

1.—The grounding must be made at the neutral point or wire, 
whenever a neutral point or wire is accessible. 

2.—When no neutral point or wire is accessible, one side of 
the secondary circuit may be grounded, provided the maximum 
difference of potential between the grounded point and any 
other point in the circuit does not exceed 250 volts. 

3.—The grounded connection must be at the transformer, or 
on the individual services, as provided in sections d, e, f, g, and 
when transformers feed systems with a neutral wire, the neutral 
wire must also be grounded at least every 250 feet for overhead 
systems, and every 500 feet for underground systems. 
note: Inspection departments having jurisdiction 


jurisdic- 


Fine Print 
may require grounding if they deem it necessary. 

In making ground connections we must be governed by the 
following regulations: 

c. When the ground connection is inside of any building or 
the ground wire is inside of or attached to any building (except 
central or sub-stations) the ground wire must be of copper and 
have an approved rubber insulating covering National Electric 
Code Standard for from o to 6co volts. 

d. The ground wire in direct-current three-wire systems must 
not at Central Stations be smaller than the neutral wire and 
not smaller than No. 4 B. & S. gage elsewhere. 

#The ground wire in alternating current systems must never 
be less than No. 4 B. & S. gage. 

Fine print note: On three-phase 
must have a carrying capacity equal to that of any of the three 


systems, the ground wire 


mains. 
ce. The ground wire should, except for Central Stations and 


transformer sub-stations, be kept outside of buildings as far as 
practicable, but may be directly attached to the building or pole 
by cleats or straps or on porcelain knobs. Staples must never 
be used. The wire must be carried in as nearly a straight line 
as practicable, avoiding kinks, coils and sharp bends, and must 
be protected when exposed to mechanical injury. 

Fine print note: 

This protection can be secured by use of an approved mould- 
ing, and as a rule the ground wire on the outside of a building 
should be in moulding at all places where it is within seven 
feet from the ground. 

f. The ground connection for Central Stations, transformer 
sub-stations and banks of transformers must be made through 
metal plates buried in coke below permanent moisture level, and 
connection should also be made to all available underground 
piping systems, including the lead sheath of underground cables. 

g. For individual transformers and building services, the 
ground connection may be made as in Section f, or may be 
made to water piping systems running into buildings. This con- 
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nection may be made by carrying the ground wire into the cellar 
and connecting on the street side of meters, main cocks, etc. 

Where it is necessary to run the ground wire through any 
part of a building it shall be protected by approved porcelain 
bushings through walls or partitions and shall be run in ap- 
proved moulding, except that in basements it may be supported 
on porcelain. 

Fine print notes: “In connecting a ground wire to a piping 
system, the wire should be sweat into a lug attached to an ap- 
proved clamp, and the clamp firmly bolted to the water pipe 
after all rust and scale have been removed; or be soldered into 
a brass plug and the plug forcibly screwed into a pipe-fitting, 
or, where the pipes are cast iron, into a hole tapped into the pipe 
itself. For large stations, when connecting to underground 
pipes with bell and spigot joints, it is well to connect to several 
lengths, as the pipe joints may be of rather high resistance. 

“Where ground plates are used, a No. 16 Stubbs’ gage copper 
plate, about three by six feet in size, with about two feet of 
crushed coke or charcoal, about pea size, both under and over 
it, would make a ground of sufficient capacity for a moderate- 
sized station, and would probably answer for the ordinary sub- 
station or bank of transformers. For a large central station, a 
plate with considerably more area might be necessary, depend- 
ing upon the other underground connections available. The 
ground wire should be riveted to the plate in a number of places, 
and soldered for its whole length. Perhaps even better than a 
copper plate is a cast-iron plate with projecting forks, the idea 
of the fork being to distribute the connection to the ground over 
a fairly broad area, and to give a large surface contact. The 
ground wire can probably best be connected to such a cast-iron 
plate by soldering it into brass plugs screwed into holes tapped 
in the plate. In all cases, the joint between the plate and the 
ground wire should be thoroughly protected against corrosion 
by painting it with waterproof paint or some equivalent.” 

A point was raised by Mr. Alex. Dow, of the Detroit Edison 
Electric Company, in connection with Rule 13 A, b-3, that the 
grounding of the neutral might not always be advisable at the in- 
tervals given, although already required in the Code, on account 
of the liability to unbalancing by stray currents from adjacent 
trolley systems, and a committee was appointed to consider Mr. 
Dow’s suggestions. 

Rule 14, Wires, Inside Work, Section ¢, second sentence of 
first paragraph of fine print note, was amended to read as fol- 
lows: “The tube must be prevented from moving out of place, 
either by a cleat or knob at each end, or by tapping it securely 
in place.” 

Rule 17, Switches, Cut-outs, Circuit-breakers, etc. Inside Work, 
Section d, was changed to read as follows: Time switches, sign 
flashers and similar appliances must be of approved design and 
enclosed,” ete. 

Rule 21, Automatic Cut-outs, Constant-Potential Systems, 
Section a, fine print note was amended to read as follows: 
“Where switch required by No. 22 a is inside the building,” etc. 

Rule Switches, Constant-Potential Systems, Section . 
Add after word “volts” “or when used as service switches.” 

Rule 24, Wires, Low-potential Systems, Section e. The fol- 
lowing amendment to the first fine print note suggested: “Suit- 
able protection on side walls may be secured by a substantial 
boxing, retaining an air space of one inch around the conduc- 
tors, closed at the top (wire passing through bushed holes), and 
extending not less than five feet from the floor; or for direct- 
current systems each wire may be placed in an approved lined 


yy 
any 


conduit, sufficiently strong to withstand the strain to which it 
will be subjected, and with the ends protected by the lining or 
by approved insulating bushings; or plain iron pipes lined with 
approved flexible tubing may be substituted for lined conduit 
when the tubing extends from the insulator next below the 
pipe to the next above it.” 

Rule 24, Section e¢, first paragraph of fine print note. It was 
suggested to amend this by striking out the words “or metal 
sheathed” in the fifth line. 

The ideas of both these suggested amendments to Rule 24, 
Section e, were approved and the Secretary was authorized to 
word a rule to cover both ideas. 

Rule 24, Section r, was amended to read as follows: “Must 
be rigidly supported on non-combustible, non-absorptive insula- 
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tors which separate the wire at least one inch from the surface 


wired over. Should preferably be run singly on separate timbers, 
and must be kept at least five inches apart. Must be separated 

from contact with the walls, floor timbers and partitions, through 
which they may pass by non-combustible, non-absorptive in- 
sulating tubes, such as glass or porcelain.” To this rule will 
be added the substance of the following: “At distributing cen- 
ters, outlets, switches or where space is very limited, the wires 
may be run not less than one inch apart when supported not less 
than every two feet; or when necessary to run wires still closer 
than one inch apart, each wire must be run in separate approved 
flexible insulating tube or in approved iron conduit.” 

Rule 25, Interior Conduits, Section d, it was suggested to add 
a fine print note as follows: “Outlet or junction boxes are not 
required when the conduit terminates at appliances, such as 
meters, transformers, dynamos, and switchboards or switches 
and cut-outs when they are approved without enclosing.” 

The general idea of this suggestion was approved, and the 
matter was referred to a sub-committee for action. 

A clause was added to Rule 25, Section c, and to Rule 24 4, 
to the effect that the conduit pipe in an equipment must be me- 
chanically secured. 

The following new section was added to Rule 26: 

“All fixture arms made of tubing smaller than ™%-inch outside 
diameter, also the arms of all one-light brackets, must be se- 
cured after they are screwed into position by the use of a set- 
screw properly placed, or by soldering or cementing or some 
equally good method to prevent the arms from becoming un- 
screwed. Arms must not be made of tubing lighter than No. 18 
B. & S. gage, and must have at screw joints not less than five 
threads, all engaging. This rule does not apply to fixtures or 
brackets with cast or heavy arms.” 

Rule 27, Sockets, Section Db; the suggestion that over es- 
pecially inflammable stuff waterproof sockets must be used was 
adopted. The reason was not due to the waterproof feature 
of the socket, but because of the superior and peculiar construc- 
tion of the waterproof socket. 

Rule 42, Slow-burning Weatherproof Wire, Section a; the 
location of the second fine print note was changed so that it 
comes immediately under the heading of the rule on page 73. 

Rule 42, Section b. The words “if it is on the outside” were 
omitted from the last line. 

Rule 42, Section c. The words, “and must be thoroughly 
slicked down if it is on the outside,” were omitted. 

Rule 45, Flexible Cord, Section f, was amended to read as 
follows: 

“Flexible cord for portable use except in offices, dwellings 
or similar places, where cord is not liable to rough usage, and 
where appearance is an essential feature, must meet all the re- 
quirements for flexible cord ‘for pendant lamps,’ both as to con- 
struction and thickness of insulation, and in addition must have 
a tough, braided cover over the whole. There must also be an 
extra layer of rubber between the outer covert and flexible cord, 
and in moist places the outer cover must be saturated with a 
moisture proof compound, thoroughly slicked down, as re- 
quired in ‘weatherproof wire’ in No. 44. In offices, dwellings 
or in similar places, where cord is not liable to rough usage, 
and where appearance is an essential feature, flexible cord for 
portable use must meet all of the requirements for flexible cord 
for ‘pendant lamps,’ both as to construction and thickness of 
insulation, and in addition must have a tough, braided cover over 
the whole, or, providing there is an extra layer of rubber be- 
tween the flexible cord and the outer cover, the insulation proper 
on each stranded conductor of cord may be 1/64 of an inch in 
thickness instead of 1/32 of an inch as required for pendant 
cords.” 

Rule 51, Snap Switches, Section s, third line of last 
After the words, “rated current,”*the words, “at rated 


para- 
graph. 
voltages,” were added. 

Rule 62, Transformers, Section b (1), was amended to read 
as follows: “Shall be run for eight consecutive hours at ful! 
load of watts under conditions of service, and at the end of that 
time the rise in temperature, as measured by the increase of re- 
sistance of the primary and secondary coils, shall not exceed 
135 degrees Fahrenheit.” 

Rule 62, Section b (2), was amended in the second line hy 
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changing the words, “five minutes,” to “one minute.” This 
amendment was made contingent upon its having been officially 
made by the American Institute of Electrical Engineers. 

Rule 64, Signaling Systems. The bold-faced heading just 
previous to Section a was transposed so that it should be just 
previous to Section b, and the last line was changed to read, 
“Sections b to m, inclusive, do not apply.” 

Rule 64, Section 0, was amended to read as follows: “Wires 
where bunched together in a vertical run within any building 
must have a €re-resisting covering sufficient to prevent the wires 
from carrying fire from floor to floor, unless they are run either 
in non-combustible tubing or in a fireproof shaft, which shaft 
shall be provided with fire stops at each floor. Signaling wires 
and electric light or power wires may be run in the same shaft, 
provided that one of these classes of wires is run in non-com- 
bustible tubing, or provided that when run otherwise these two 
classes of wires shall be separated from each other by at least 
two inches. In no case shall signaling wires be run in the same 
tube with electric light or power wires.” 

Fine print note: “Ordinary rubber insulation is inflammable, 
and when a number of wires are contained in a shaft extending 
through a building they afford a ready means for carrying fire 
from floor to floor, unless they are covered with fire-resisting 
material, or unless the shaft is provided with fire stops at each 
floor.” 

Rule 69, Wires, Marine Work, Section g, first fine print note, 
was amended so as to strike out the word “flame-proof” and 
change the word “water-proof” to “water-proofed.” 

The suggestion that Rule 17-a be modified so as to require 
no protective devices on switch in the neutral of three-wire sys- 
tems, and the resolution passed by the National Conference that 
“in cases of three-wire systems with grounded neutral a solid 
connection without fuse be permitted on the neutral wire,” were 
referred to a special committee for action. 

The suggestion that Rule 69 under Marine Wiring should re- 
quire the use of a flame-proof braid where wires are on switch- 
boards, and therefore exempt from being enclosed in moulding 
or conduit, was adopted. 

An amendment to Rule 27, Sockets, Section b, fine print note, 
was suggested as follows: “Water-proof sockets must be hung 
by separate stranded rubber-covered wires not smaller than No. 
14 B. & S. gage, which should preferably be twisted together 
when the pendant is over 3 feet long. These wires must be sol- 
dered directly to the circuit wires, but supported independently 
of them.” This amendment was referred to a committee which 
recommended that the fine print note be incorporated in the rule 
so as to eliminate the fine print note entirely. 

There has developed in some cases, especially with private 
water companies, opposition to attaching the ground wire to pipes 
and, in fact, some companies have prohibited it. In order that 
the electric lighting companies might have something besides 
their own opinions to offer on this subject where such opposition 
is met with, the Underwriters, at the suggestion of the National 
Conference on Standard Electrical Rules adopted the following 
resolution: 

“Resolved: That it is the sense of this meeting that the ground- 
ing of secondary alternating current systems to water pipes, 
places no additional burden or menace on such water pipes.” 

A number of other matters came before the meeting which 
met with more or less approval; but these were referred to sub- 
committees for consideration, conference, and arranging in just 
the shape that they should appear in the Code, or for report to 
the full Electrical Committee at a later date. Among these were 
the rating of variable speed motors, uniformity of voltage classi- 
fication in the rules and specifications for fittings, special rules 
for theater wiring and for equipment of electric cranes, etc. 


sr 


The Automobile Show. 


The sixth annual show of the Automobile Club of America is 
to be opened on January 6 in the new armory of the Sixty-ninth 
Regiment, N. G. S. N. Y., New York City, the armory being 
thus open to the public for the first time. The floor space avail- 
able in this vast edifice is 152,000 sq. ft. 
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Test of 7,500-HP. Engine of the Inter- 
borough Rapid Transit System. 


In accordance with the terms contained in the contract between 
the Allis-Chalmers Company and the Interborough Rapid Transit 
Company, governing the construction and operation of the nine 
double-cross-compound engines in the latter’s power station at 
Fifty-ninth Street and Eleventh Avenue, New York, the former 
guaranteed certain operative results under specified conditions, 
in effect as follows: 

Each engine was not to require more than 12.25 lb. of dry 
steam per indicated horse-power per hour, when indicating 7,500 
hp to 75 r.p.m., with a vacuum of 26 in. at the low-pressure cylin- 
ders, and with a steam pressure at the throttle of 175 lb., said 
rating to include all steam used by the engine or by the jackets 
or reheater. A further memorandum agreement formulated by 
the representative engineers of each company governed in detail 
the conduct of the test; this secondary agreement being neces- 
sitated by certain features peculiar to the case involving the very 
essential point of the original contract. 

The swing of the generator load, which averaged approximately 
12 per cent plus or minus in three seconds, presented a prohibitive 
impediment to the use of the ordinary engine indicator as a stand- 
ard for results. Thus the only method practicable was to obtain 
the developed electrical horse-power of the unit and correct this 
by the amount of the engine friction and generator losses as de- 
termined by subsidiary tests. The final decision was to make fric- 
tion determinations by two methods, hereinafter designated and 
described as the electrical method and the continuous indicator 
method, the former to be considered decisive if checked up to 
within 10 per cent by the latter. 

The engine designated as No. 8, being so situated as to permit 
of being isolated as a unit from the rest of the plant, was selected 
as representative of the complete installation. All steam and 
water mains and auxiliary lines in the unit were either entirely 
cut off from the rest of the house or separated by two valves and 
a bleeder or drip valve between. The unit as thus isolated con- 
sisted of seven boilers, the water ends of a boiler feed pump and 
a circulating pump, respectively, and the main engines. 

Apparatus as required for the test was installed as follows: 
For weighing the total feed water as delivered by the supply line, 
four tanks, mounted in pairs upon two 24-ton scales, with a ca- 
pacity per pair of 28,000 Ib. of water, were used. The water from 
the weighing tanks was delivered to two reservoir tanks connected 
by equalizers, and then in turn to the boiler feed pump. For 
weighing’ of drips, leakage, etc., small scales and tanks were 
erected as necessary. Due allowance was made for all known 
leakage and drips. Readings were taken at fifteen-minute in- 
tervals, an hourly graphical log being maintained. 

The load on the engine was measured electrically, by means of 
four balanced three-phase watt-hour meters of the induction type, 
connected to current and potential transformers, located at the 
terminals of the alternator. 

As the potential transformers were designed for use under 
closely defined conditions, and could, therefore, be accurately 
standardized by the makers, their ratio, which is 100 to I, was 
assumed to be correct. In the case of the current transformers, 
however, where the ratio is subject to change, due to changed sec- 
ondary resistance, the ratios were re-checked under actual operat- 
ing conditions. It can be seen that this method of test will correct 
for any error due to inductance in the secondary circuit, caused 
by running the current transformer leads in iron pipes, which 
could not be corrected for in the original manufacturer’s ratio 
test. This test was repeated for phases 2 and 3 under similar 
conditions. 

The meters were connected as follows: One in the secondary 
of the current transformers in phases 1 and 3, respectively, and 
two in that of phase 2, the object of this method being to show by 
the readings of the meters in the three phases that the load was 
balanced, while the object of the two meters in a single phase 
was to furnish a continual check on the calibration of the meters. 
It was found that all meters agreed within their limit of precision, 
and results were, therefore, calculated from the average of the 
readings of the four meters, which was taken to be the true output 


of the generator in kw-hours. 
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The combined losses in the unit were ascertained by driving the 
generator as a synchronous motor with the engine trailing, and 
measuring the watts input, which, it can be seen, would consist 
of combined friction and windage, /*R losses and iron losses. As 
this input was too small to be measured accurately by means of 
the four load meters, a special meter with its standardized cur- 
rent transformer was used. 

The unit could not be motorized for periods longer than five 
minutes because of the difficulty in lubricating the cylinders, which 
time was not long enough to allow of obtaining a dial reading 
on the meter; so the meter during the short run was read by 
counting the revolutions of the disc, timing same with two chron- 
ograph watches reading to tenths of a second, the mean power 
being figured by the usual calibrating formula. During this period 
the field current was held at that value corresponding to full- 
load excitation in order to make the iron losses the same as at 
full load. The armature volts and amperes were also read at 
10-second interyals in order to obtain the power factor, which, 
due to the overexcitation of the field at such small load, was 
low, averaging for the several trials .185, with a leading current. 
As the meter used for this test was calibrated at a power factor 
of 1.0, it was necessary to check it on low values, and readings 
were, therefore, taken with a leading current at 10 points from 
0.1 to 1.0, and a curve plotted, showing the error, which curve 
was used to correct all readings taken on the friction trials. To 
this corrected input, as the armature current was below full-load 
value, was added the difference between the /*R losses at the 
observed value and that corresponding to full-load current. From 
the above the output of the generator plus the input to the gen- 
erator when run as a motor, plus the difference between the ?R 
loss at motor current and the same at full-load current, equals the 
total load on the engine in kilowatts. 

The work of calibrating the electrical standards was performed 
by the Electrical Testing Laboratories of New York in all cases, 
and in addition, by comparison with the Interborough Company’s 
own standards whenever possible, in all of which cases the same 
agreed within the limits of precision of the instruments tested. 

For the purpose of determining the friction a continuous in- 
dicator was designed by Mr. W. L. Seabrooke, of the Inter- 









































CONTINUOUS INDICATOR DIAGRAM DEVICE, 


borough Company, which instrument solved the problem of in- 
dicator application to the engine. This device consists of two 
drums, A and B, turning freely on spindles, C-C, mounted on 
the mandrel, D, which has a reciprocating movement in front 
of the indicator, E, the latter being of regular standard design, 
except for the removal of the drum. A strip of paper winding 
on A from B passes over the plate F, thus presenting a flat re- 
cording surface. As the back pressure line is traced, the ratchet, 
G, contacts with the toothed wheel under the drum, 4, causing 
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it to rotate a fixed distance. This movement defines the distance 
between successive cards, and can take place at any point of the 
stroke desired. As the back pressure line is usually straight, 
no error is introduced and the cards present the same appearance 
as if taken singly. The operation is automatic, and a card is re- 
corded for each revolution. 

Using this device, two sets of indicator cards were taken on 
the engine running empty; one for a period of two minutes with 
an exciter current of 165 amp., and the other for a period of one 
and one-half minutes without the exciter. 

RESULTS OF ENGINE TRIAL. 

A summary of the test results with average is as follows. 

Test, December 6, 1905: 


I peak orbe atacand Gk Gn, Sls ess Veal 0 vAdE 4 bo beak 4 GO ATE 15 hours. 
Preliminary operation on load...........+..+.+++.e+---2 hours, 

LGRG (COWIIGRDORTE PORGING) .... 25 s<sccccscrcvcsesicces 5,079.2 kw, 
PSION SUG CICCHFICA! 1ORBES...2 ic ccrcccscccecscces 417.3 kw. 

(3. 0 RAR ee ee ee ee cee 5,490.5 kw. 

EE cece e's bias Viv ied 54.5 Foes Khia 9A5 deed oe hee oe 75305.3. 

eee CRANE Reds ehh S94 <a PMA er op serie ewe es) Sh seRpreg 75.02, 
I EE Big 470 5045. 415 8 0505.00.08 088 WEA 175.18 Ibs. (gauge). 
Sg a rer eee errr 19.1 lbs. (gauge). 
as NE ND iig.a nos schaleeia Pete a dina Shea waa 19.27 lbs. (gauge). 
VECUUM scceres MUNG K 6 51004 pie's.0.6.4 00:4. 65%. biere 9.0.5 00 154/09 
OPE FO te eee ee eee eR eee Fe ee 30.5 in, 

Be en OOO ON TCT COROT Tee res 42.36 deg. F. 
i ee EE oo 6 ds cca sk eN EC he Ree bee UES 74.05 deg. F. 

gp NE Serer rer rere rT err ee 77.38 deg. F. 
EE I hg dione al 0:6 0h aw eed anon os bge sees sade 89,906 Ibs. 
De Se Po ee eee pe 512 Ibs. 

Leakage per hour (leakage test) .......cccccceeseses 1,470 lbs. 

Boiler jevel correction per hour... ....sccccessesccss 60 lbs. (high). 
OG WR OO BE cited eee see cee Peck beltcuRaans 87,864 Ibs. 

ee ee ee ne rie ee 28 per cent. 
Equivalent dry steam per hour......cccccssoccescces 88,110 Ibs. 

Dry steam per kw-hour (switchboard)................ 17.34. 

Dry steam per i.hp-hour (engine). .......ccscescscees 11.96, 


The tests were under the supervision of Mr. Frank N. Water- 
man, who acted as referee. The following represented their 
several companies: Interborough Rapid Transit Company— 
H. G. Stott, superintendent motive power; J. Van Vleck, me- 
chanical engineer; H. W. Butler, principal assistant engineer; 
Thomas Allsop, mechanical engineer, Fifty-ninth Street Power 
Station; C. W. Ricker, electrical superintendent; G. F. Chellis, 
instrument man; W. L. Seabrooke and W. S. Finlay, assistant 
engineers. Allis-Chalmers Company—A. M. Mattice, chief en- 
gineer; Samuel Moore, district superintendent of erection; T. T. 
Hubbard, engineer test; J. E. Lord, sales representative; C. A. 
Hoppen and C. J. Larsen, construction department; A. F. Rolf 
and F. Buch, electrical representatives. . 


Municipal Ownership Discussed by 
Economists. 


At Baltimore, Md., on December 28, the American Economic 
Association and American Political Science Association held 
a joint session at Johns Hopkins University, and discussed “The 
Case For and Against Municipal Ownership.” The case for 
municipal ownership was presented by Frederick C. Howe of 
Cleveland, who said: 

Municipal ownership is becoming the most insistent issue 
in local politics. The spontaneity of the issue indicates the 
deep-seated dissatisfaction with private monopoly. The elections 
in New York, Cleveland, and Chicago are but political cross- 
sections of the country at large. The conviction has become 
well-nigh universal, that the franchise interests are responsible 
for most of the municipal corruption, It is the desire for fran- 
chises, whose values run into fabulous figures, that explains 
not only the positive corruption, but the indifference of the bet- 
ter-to-do classes, and the heavy burden of reform. ‘These fran- 
chises have been appraised at $450,000,000 in New York city; 
in other large -cities they run into hundreds of millions. Their 
value depends upon no labor except the labor incident to a con- 
trol of the council. They are created by grant from the city. 
And they can only exist through a performance of this control. 
This explains the activity, as well as the corruption in local 
politics. 

These conditions will be corrected through municipal owner- 
ship. When the city owns its own franchises, all classes will de- 
mand good government and efficient service. Population can 
be distributed into the countryside. Cheaper light, water and 
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heat will relieve the poor of their most serious burdens, while 
the incidental savings to the community will be tremendous. 
For municipal ownership pays. The net earnings of the New 
York Water Works amount to $3,800,000 per year; of the Chi- 
cago water plan $2,260,621, the Cleveland water works $500,000, 
and the Detroit water works $350,000. Similar showings appear 
from other cities. Detroit claims that it costs but $60 per lamp 
to light its streets by electricity. New York city earns nearly 
a million dollars a year from its docks, and $315,000 from its 
markets. The city of Cincinnati, which owns the Cincinnati 
Southern Railway, enjoys a revenue which will leave the prop- 
erty without indebtedness in fifty years time. 

The other side of the question was presented by Prof. Win- 
throp M. Daniels of Princeton University, who argued as fol- 
lows: 

Despite the emphasis laid at present on the political argu- 
ment for municipal ownership, the economic considerations in- 
volved cannot properly be relegated to a subordinate place. Un- 
til sufficient proof is forthcoming that city politics can be puri- 
fied only by delegating to city governments enlarged industrial 
functions, the question is one that must be determined mainly 
on economic grounds. In the absence of other paramount social 
considerations, the test question which ought to decide this mat- 
ter is: whether a city can render equally efficient service as a 
private corporation, at a really self-sustaining price lower than 
can be expected from the private corporation. 

The experience of Great Britain is commonly cited as strong 
evidence for the presumptive success of municipal operation in 
the United States. Of the British evidence it may be said that 
while profitable municipal trading in particular cities, such as 
Glasgow and Liverpool, seems well attested, the success of the 
policy as a whole is in serious dispute. The statistical returns 
made by the town to the local government board are com- 
piled by local authorities, each desirous of making a favorable 
showing. 

These returns, moreover, are subjected to an inadequate 
credit, as has been attested by the Parliamentary Com- 
mittee of 1903. At all events the margin of presumable net 
profit shown by these reports is so slight in the aggregate as to 
make the existence of any true profit conjectural. Moreover, 
there has been no general reduction of taxes in England attrib- 
utable to municipal industries; finally, as regards municipal and 
private prices, the verdict of Major Darwin is unassailable, to 
wit: that “if municipal trade be regarded merely from the point 
of view of the consumer, we are not now in a position to de- 
termine which way the balance of the argument tells.” 

So far as municipal ownership in the United States is con- 
cerned, there is no general consensus of opinion among individ- 
ual investigators, ‘expert engineers, and professional account- 
ants. The systems of bookkeeping in vogue in many public 
and private plants are unscientific, and outside of one or two 
States, non-uniform. This last consideration robs of any par- 
ticular significance the report of the United States Commis- 
sioner of Labor in 1890. 

Finally, it may be said, that if the corruption of city politics 
is inevitably bound up in the local government’s grant of fran- 
chises, a betrayal of the public interest is equally possible when- 
ever Congress frames a tariff measure or votes an appropria- 
tion, or whenever the Fedefal departments make contracts with 
railroads and other corporations. The argument for municipal 
operations would, by parity of reasoning, impose upon the Fed- 
eral Government the direct ‘administration of a vast number 
of industrial enterprises. There is, however, no necessary con- 
nection between the grant of franchises and corrupt city gov- 
ernment. 

This’ is attested by English experience in cities where 
public trading is not in vogue. If the responsibility for city 


administration in this country were focussed, made indivisible, 


and unmistakable; if the cashiering of incompetent or dishonest 
officials or representatives were rendered direct and easy by a 
radical cut in the number of persons to be voted for, there is 
good reason to believe that public service corporations operating 
under franchises could be forced to render a full return for their 
franchises, and would give efficient service at )rices fair to the 
consumer and compatible with a fair corporate profit. 
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Electrical Engineers of the Times.—XLIII. 


H. WARD LEONARD. 
Harry Ward Leonard was born at Cincinnati, Ohio, February 
8, 1861. Upon graduation in 1883 from the Massachusetts In- 
stitute of Technology he became a member of Mr. Edison’s per- 
sonal staff, and was one of four engineers selected by Mr. 
Edison to erect central stations throughout the United States. 
Two years later he accepted an appointment as electrical engi- 
neer to install central stations in the State of Ohio. In 1887 
he became general superintendent of the Western Edison Light 
Company and in the same year organized the firm of Leonard 
& Izard. This firm for a time represented the Edison interests 
in Chicago as general agents, but later as independent electrical 
engineers did much important engineering work in connection 
with electric lighting and electric railways. In 1889 Mr. Leonard 
became general manager of the light and power department of 
the combined Edison interests of United States* and Canada, 
then known as the United Edison Manufacturing Company, later 
as the Edison General Electric Company, and finally, after com- 
bination with the Thomson-Houston Electric Company, as the 
General Electric Company. In 1891 he resigned from the last 
mentioned company to establish a business of his own, which 
he still controls, although he has retired from active routine 
work and leaves to associates the detail conduct of his manu- 
facturing interests. 
Mr. Leonard has been very prolific in invention in several 
fields. His principal inventions are on electric locomotives, elec- 
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tric elevators, motor speed control, rheostats, electric heaters, 
automatic circuit-breakers, multiple control systems, change speed 
gears for automobiles, gasoline electric vehicles, distribution 
systems, boosters, etc. He is perhaps most generally known 
for his invention of the Ward Leonard multiple-voltage system, 
now so generally employed in factory motor drives; the Ward 
Leonard system for operating turrets of warships, which has 
been used exclusively for years in the United States Navy and 
is now being introduced in the British Navy; the Ward Leonard 
electric elevator system, now used by the Otis Company; his 
well known line of “fool-proof” types of rheostats and circuit- 
breakers; and last but not least, the Ward Leonard electric rail- 
way system, including several forms of voltage speed control 
as substitutes for the rheostatic and series parallel systems of 
control. 

The first important patent on the electric railway system was 
issued in 1891, and in February, 1894, Mr. Leonard presented 
a paper before the American Institute of Electrical Engineers 
describing a single-phase, 20,000-volt railway system. In this 
paper he advocated a conversion on the train from high tension 
to low tension, and voltage speed control for the motors. This 
proposition was considered extremely radical at the time, but 
more recently its representative features have entered largely 
into electric railway practice all over the world. Mr. Leonard 
was also the pioneer in developing a practical regenerative motor 
control system, commercial installations containing this feature hav- 
ing been made in 1891 which are still in successful operation. Mr. 
Leonard’s papers before the American Institute of Electrical 
Engineers in 1892, 1894, 1895 and 1896, advocating these advanced 
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ideas were much discussed and his arguments in their favor 
vigorously attacked by many of the prominent engineers of this 
country and abroad. The retent developments in the electric 
railway field with respect to single-phase traction, voltage speed 
control and regenerative control, have shown that the ideas were 
founded on correct engineering principles. 

The first recognition of Mr. Leonard’s work in single-phase 
traction came from English and Swiss engineers. In 1902 the 
Oerlikon Company of Switzerland took a license under his 
patents, and for the past year a Ward Leonard single-phase 
locomotive has been in daily operation in Switzerland. In a 
recent communication in these columns Mr. R. Dahlander, of 
the Swedish Government Electric Railway Commission, which 
is investigating electric traction with a view to the electrification 
of all government steam roads, stated that the programme of 
the Commission includes an experimental trial of the Ward 
Leonard system, , 

Mr. Leonard is a past manager and past vice-president of the 
American Institute of Electrical Engineers, and a‘ member of a 
number of other engineering organizations. 


” 


CURRENT NEWS AND NOTES. 


GERMAN DISTRICT PLANT.—U. S. Consul Guenther, of 
Frankfort, Germany, reports that a large central electric plant is 
projected for lighting the towns and villages of the Buedingen 
district and the valley of the Nidda. 








FROM A POLE TOP.—At Jefferson, Tex., on December 31, 
several buildings were destroyed by fire including the telephone 
exchange. An operator thereupon perched himself on top of a 
telephone pole, and made it a temporary “central,” transacting 
business. 

BOSTON ELEVATED GIFT.—At the annual meeting of the 
Boston Elevated Railway Company, announcement was made of 
the distribution of about $60,000 as a New Year’s gift to about 
four thousand men employed in the company’s car service. Each 
employee who has been in the service six months or longer, and 
possessed a satisfactory record, received $15 in gold. 





MARCONI LECTURE.—Mr. William Marconi will give a 
lecture on “Ether Telegraphy” before the New York Electrical 
Society at Columbia University, on the evening of Tuesday, 
January 16. Additional interest is given to this first address by 
Mr. Marconi in America by the fact that it is intended by him 
as a tribute to the memory and work of Benjamin Franklin, 
whose birthday anniversary falls on January 17. 





CALIFORNIA POWER:—It is stated from San Francisco that 
there are now about 114 hydro-electric power plants in California, 
some small, some large, which generate in the aggregate a little 
over 200,000 hp. That this branch of industry is still in its in- 
fancy is shown by the fact that within 200 miles of San Francisco 
sites have been secured by powerful financial interests where over 
1,000,000 hp can be produced. 





LIGHTING ST. LOUIS.—Mr. J. W. Wood has been employed 
by the St. Louis Real Estate Exchange to submit plans with 
estimate of cost, for illuminating the principal business streets 
of the city. The plan contemplates the erection of ornamental 
iron poles every 100 ft. on about five miles of streets, with 
about 60,000 cp of lamps for the average block of 300 ft. The 
idea is to make St. Louis business streets the most brilliant 
illuminated of any city in the world. Mr. Samuel Bowman, 
a local real estate dealer, is promoting the scheme. 





UNITED ENGINEERING SOCIETY.—At a meeting of the 
board of directors of the American Institute of Electrical Engi-, 
neers on December 15, Mr. John W. Lieb, Jr., was appointed trus- 
tee to represent the Institute for a term of three years upor 
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the board of trustees of the United Engineering Society in- 
vested with the care and administration of the new United 
Engineering Building. Mr. Lieb at the same time was made 
a representative of the Institute on the building committee. He 
succeeds Dr, Schuyler Skaats Wheeler, who by reason of his 
recent election to the presidency of the Institute resigns from 
these other bodies. The representation of the Institute, there- 
fore, after the annual meeting of the United Engineering Society 
in January will consist of Messrs. Charles F. Scott, Bion J. 
Arnold and John W. Lieb, Jr., who are past presidents of the 
Institute in the order named. Work on the building is in ac- 
tive progress, and it is expected to lay the corner stone early 
in the spring. 





MAYOR McCLELLAN TALKS—In his annual address 
Mayor McClellan, of New York City, discussed municipal light- 
ing and fire alarms. The mayor referred to plans now in hand 
for the erection of public lighting plants, and places at $7,567,000 
the cost of the initial plant for Manhattan and the Bronx. The 
fixed charges and operating expenses will reach $1,269,000 a year, 
or an annual saving to the city of $434,000. The cost of a similar 
plant for Brooklyn and Queens is placed at $9,485,000, with an- 
nual charges of $1,424,000. The Board of Estimate has author- 
ized the purchase of sites for the erection of electric lighting plants 
in Manhattan, the Bronx, Brooklyn, Queens and Richmond. 
These sites have since been purchased, and are now the property 
of the city. Next the mayor commented on the inefficiency of the 
city’s fire alarm system and asks the Aldermen for the immediate 
installation of 500 new fire alarm boxes, and for the erection of 
a building to be used exclusively for a fire alarm central office. 
The total cost is placed at $1,625,000. 





NORTHWESTERN ELECTRICAL ASSOCIATION CON- 
VENTION.—As previously announced, the Northwestern Elec- 
trical Association, will hold its annual meeting this year at 
Chicago instead of Milwaukee. The dates are January 17 and 
18. A meeting of the executive committee of this association 
was field at Hotel Pfister, Milwaukee, on December 28. Those 
present were President C. H. Williams, of La Crosse; Harold 
Almert, of Chicago; P. H. Korst, of Janesville; Ernest Gonzen- 
bach, of Sheboygan, and secretary Thomas R. Mercein, of Mil- 
waukee. It was decided to hold the sessions of the convention 
at the Great Northern Hotel beginning on Wednesday morning, 
the 17th. The programme is not ready for announcement, al- 
though there will be eight or nine papers. The entertainment 
programme has been arranged and will consist of a theater party 
on Wednesday evening, and a visit to the Electrical Trades 
Exposition at the Coliseum on Thursday evening followed by 
a banquet at 10.30 p.m. The local entertainment committee con- 
sists of James Wolff, Harold Almert, W. W. Low and George 
S. Whyte. 

ENVY, HATRED AND MALICE.—In discussing the muni- 
cipal ownership agitation, the New York Tribune remarks: “The 
discussion should be cleared from all that element of envy, hatred 
and malice which leads to denunciation of private corporations 
because they make money. It is their right to make money. If 
they do not give a fair return they are properly subject to criti- 
cism and correction. Let regulation be as strict as the public 
welfare requires. The mere fact that railroads enrich their own- 
ers, however, is no argument for municipal ownership. In the 
early stages of municipal development the people neither had the 
wealth nor the faith to build railroads and gas plants, and were 
only too glad to offer inducements to private persons to operate 
under franchises. The fact that they now make much money, 
provided they make it honestly under their grants, is no reason for 
dispossessing them. The question of municipal ownership must 
turn in the case of every particular franchise on practical con- 
ditions. Has the city the money to acquire it, or the money in 
case of a new enterprise to hold it and improve it? Is the city 
government competent as organized to carry on the work wisely 
and efficiently? Will city management put the plant at the mercy 
of its employes or the reverse? Will it put the public utilities into 
the hands of the people or the people into the hands of a few per- 
sons running the public utilities?” 
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SIGNAL SERVICE WIRELESS.—Gen. Greely, chief signal 
officer of the United States Army, is quoted in the newspaper 
press as follows: “The new army receivers invented by the 
Signal Corps intercept and record the messages of all known 
systems. The signal service system is secret and will remain so.” 
At present the United States Navy uses three systems of wireless 
telegraphy—the Fessenden, Arco-Slaby and the De Forest. in- 
tercommunication between the vessels and the navy yards using 


these three systems has been impossible. 


CORPORATION TAXES.—Some idea of the burden of tax- 
ation on corporate property is furnished by the annual report of 
the Boston Elevated Railway Company, which includes a state- 
ment as to the amount of the company’s annual contribution to 
the public in money or its equivalent. Including compensation 
tax for use of streets, subway rental of $55,000, devoted to the 
sinking fund, ordinary taxes to $1,494,551, the balance of the sub- 
way rental, $138,143, and the rental of the East Boston tunnel 
for nine months and two days, $35,398, the total is $1,668,092, 
over 13 per cent of the gross revenue of the company for the year. 


VETO AT QUINCY, MASS.—At a meeting of the Quincy, 
Mass. City Council on December 27 a communication was re- 
ceived from Mayor Thompson vetoing an order presented at the 
last session of the council requesting the mayor to petition the 
General Court of Massachusetts for authority to establish a 
municipal lighting plant. His objections to the order were that 
the legislation desired was too restrictive in its character and 
that the establishment of a municipal lighting plant under the 
conditions referred to would be a burden to taxpayers and would 


increase rates for gas and electricity. The veto was sustained. 





THE PARIS SKY SIGNS.—Like New York, the fair city of 
Paris is resplendent by night with electric signs. A writer in the 
St. James Gazette says: - “Paris, of late years, has broken out 
everywhere into electric sky signs, and if the craze for them con- 
tinues it will be useless for a shop to advertise its whereabouts 
except with lettering which can be illuminated at night. On*the 
Place de l’'Opéra and all along the boulevards the sky signs 
twinkle in and out like gigantic caterpillars in a mad Christmas 
pantomime, some lighting all at once, others letter by letter, others 
again lighting in different colors, and going out at one end as the 
other end is illuminated.” 

THE REGULATORY POWER.—Discussing the recent trac- 
tion merger of all the systems in New York City, the Wall Street 
Journal says: “The common-sense policy is to encourage the trac- 
tion monopoly to do the square thing for the public, and watch it 
closely lest it do wrong. It will be subject, always, to the regu- 
latory power of public opinion, and even if there is not actual 
competition, there will always be potential competition in the fact 
that the City of New York might construct and operate an inde- 
pendent system of its own. At present independent traction con- 
trol, even if concentrated in the hands of men who do not do 
business on the altruistic principle, and with an administration 
falling short of the high ideal, is better than municipal ownership 
under corrupt political conditions. But the situation might 
change, so that the people would vote for municipal ownership 
as a relief from intolerable wrong and neglect. It is fair to 
assume that the traction people fully recognize this fact and will 
act accordingly.” 


TENDENCY TO CONSOLIDATE.—Mayor Douglas, of 
Little Falls, N. Y., in a veto message disapproving of the fran- 
chise granted by the Common Council of the city to the Hudson 
River Electric Power Company, raised several very interesting 
points. He admitted the tendency to consolidation, but urged 
that in Little Falls and similar places the initial competition would 
Moreover, he found the ex- 


only tend to raise prices in the end. 
“The inyestment necessary 


isting service satisfactory. He said: 
to establish a plant for the production of gas and electricity in any 
city or large town requires a large sum of money. And in a city 
like Little Falls and, indeed, in any city under 50,000 population, 
the field of operation is not large enough to allow of two com- 
This is amply demonstrated by the fact that, 


peting producers. 
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so far as I can ascertain, actual competition in public lighting does 
not now, and has never, existed for as long a period as five years. 
If, as a matter of fact, competition could exist in public lighting 
for any considerable period, we would find towns and cities from 
Albany to Buffalo with one, two or three companies in the field. 
It seems to me that every person familiar with the subject must, 
therefore, agree with me that such a thing as actual continued 
competition in public lighting in a limited field, like the city of 
Little Falls, cannot be had. The result is that, when one company 
invades the field of operation of the other, sooner or later there 
is a combination between the two, resulting in one producer. 
This is the history undoubtedly of all such efforts in this State. 
No one will say that there is a field for two companies to profit- 
ably carry on business in any city of 25,000 people or under.” 


LIGHTS AT LAWN PARTIES.—Mtr. J. G. Boyd, who now 
represents the Columbia Incandescent Lamp Co. in Iowa, makes 
the following instructive note of work done by himself in popu- 
larizing the incandescent light: “One scheme I adopted in Texas, 
where under my operation the gross earnings were increased 
700 per cent over that of my predecessors was in the matter 
of lawn lighting for parties. I devised a system of temporary 
wiring whereby it was possible to wire up a lawn with two 
men, erecting 150 or 200 lights, in approximately an hour after 
arriving there; and the dismantling was done in much less 
time. The method was very flexible and could be re-employed 
at will. Just a short time before the function was to begin, 
our wiremen repaired to the house clad in spotless white duck 
suit and cap whereon appeared the initials of the company. His 
duty was to look after the comfort of the guests in every way. 
For instance, an elderly person was inconvenienced by a fan. 
Our man would notice the discomfort and turn the fan slightly 
in another direction. A lamp popped out somewhere. At once 
he renewed it with another. If the affair was at the home of a 
non-patron, just a little extra attention was bestowed on the 
work. When lodges or churches had an oyster supper, we would, 
if permitted, arrange to keep everything hot with electric culi- 
nary apparatus with no cost for service, cutting everything in 
ahead of the meter. Every case of ‘trouble’ was promptly 
‘shot,’ and a receipt taken evidencing that fact against the time 
when the man of the, house would rise in his wrath and swear 
the matter had never been attended to. A receipt was also taken 
showing that the patron had a course in meter reading.” 


WIRELESS TO NORTH POLE.—On behalf of the Chicago 
Record-Herald, Mr. Walter Wellman, the journalist, will essay 
this year to reach the North Pole in a Santos-Dumont airship. 
built by Louis Godard in Paris, and ready next April. From an 
easily reached base of operations in Northern Spitzbergen he 
will have but 550 geographical miles to go to the pole, and a like 
distance for the return voyage. The whole 1,200 miles mean but 
100 hours of motoring at 1z miles an hour. Santos-Dumont has 
repeatedly made from 19 to 23 miles an hour with small airships 
equipped with relatively small motors. The airship will be the 
largest practicable one ever built. It will be 196 ft. long and its 
greatest diameter will be 49 ft. Its surface will measure 23,000 
sq. ft. and its volume will be 226,000 cu. ft. Inflated with hydro- 
gen, it will have a total ascensional force of 15,300 pounds. Seven 
thousand pounds will be the weight of the ship and its equipment 
complete, leaving 8,000 pounds for cargo. The ship will be pro- 
vided with three motors, with a combined energy of 70 hp. If the 
winds hinder no more than they help, and there are no delays, 
this ship can motor from North Spitzbergen to the pole in 45 
hours. The airship will have an endurance capacity in buoyancy 
sufficient to enable it to remain 25 to 30 days in the air. It will 
carry 5,500 pounds of gasoline and its distance capacity during 
calm weather will be 1,800 miles more than the distance from 
Spitzbergen straight across the pole and the whole Arctic Ocean 
to Alaska. Wireless telegraphy stations will be established at 
Spitzbergen and Hammerfest, Norway, 600 miles distant. Fur- 
ther than this a wireless equipment will be carried in the airship, 
and it will be the effort to send frequent, if possible, daily dis- 
patches to the outside world throughout all the time the expedi- 
tion is in the arctic regions, even from the pole itself, if the cour- 
ageous aeronauts have the good fortune to reach it. 
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The Marion (Hackensack River) Station of 


the Public Service Corporation 
of New Jersey. 


HE engineers of the Public Service Corporation early in its 
organization, in the summer of 1903, planned for a greatly 
enlarged capacity of the generating plant of the company 

to take care of ever-increasing business, and in the fall of that 
year a very complete detail report of the future yearly require 
ments of plant capacity was formulated with special attention 
to concentration of power houses. At this time the Marion plant, 
named from the nearest Pennsylvania Railroad station, was 
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A view of the present power house structures is shown in 
section in Fig. 1, exhibiting the fine tide water location. A view 
is also given of the plant as it will be on the enlargement to 32,000 
kw, showing Jersey City in the background. The map of the 
Northern Jersey electrical distribution system (Fig. 3) shows 
clearly the geographically central location of this new power 
house and its relative position to the present central stations and 
sub-stations and to the districts to be supplied. 

The boggy nature of the soil required care in the construction 
of foundations, which are built on reinforced concrete caps laid 
down upon 3-ft. piling. The building is substantial, though se- 
verely plain, no attempt being made at architectural effect. The 
walls are of red brick, except the east end of the engine and 
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Fic. 1.—Cross-Section oF Power House. 


planned, the necessary appropriation obtained from the Finance 
Committee, and ground was broken the succeeding spring. 

A tract of about fourteen acres on the Hackensack meadows 
is owned by the Corporation, lying between the Hackensack 
River on the west and the New York, Susquehanna & Western 
Railroad (Pennsylvania system) on the east. The Erie Railroad 
cuts across the northern corner of the property and within 200 ft. 
of the station building. A spur of standard-gauge track was 
laid to connect with the Pennsylvania tracks, the spur extending 
the whole length of the plot and into the engine room and be- 
neath the ash chutes of the boilers. 

The Hackensack River, within 70 ft. of the buildings, narrows 
at this point and is about 60 ft. deep, the immediate shore afford- 
ing a dock depth at low tide of 18 ft. Thus excellent tide water 
facilities are afforded for coal delivery, supplemented by the 
facilities afforded by the railroads mentioned. 
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switchboard building, and fill in a structural steel frame with 
trussed lantern story roof. The temporary east end walls of the en- 
gine and switchboard buildings are of corrugated iron laid on a 
light framework of steel.. The engine room walls are lined to a height 
of about 20 ft. with white enamel brick; for the rest of the height 
a light buff brick is employed, presenting an excellent appear- 
ance. The boiler house is in two complete sections, with a brick 
wall partition. 

The foundations of the turbo-generators are worthy of special 
mention, being a system of reinforced concrete arches permitting 
a free flow of the river immediately below the turbines, a series 
of 36-in. clay pipes connecting with them below a pile dock and 
the river. These pipes take a turn downward at the edge of the 
dock and were hung in position from crossbeams before the space 
beneath the dock was filled in. The mouth of these 36-in. inlets 


is I 


it. below low tide, affording an ample supply of water for 
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Fic. 2.—View or Power Howse. 
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condensing purposes. Provision has been made at this time 
for the supply of inlets for an ultimate capacity of the plant of > 


64,000 kw. 


The condenser outflow is led at an angle and away from the 


together are 150 ft. by 115 ft., and the switch and cable building 
21 ft. by 150 ft. An electrically-operated crane runs on track 
supported by a girder resting on the structural columns and is 
capable of lifting 50 tons; it also has a 10-ton auxiliary. As the 
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Fig. 3.—MaAp or NortH Jersey DIstrIBUTION. 


intakes into the river, below grade, by a 12-ft. by 12-ft. raceway 
built on the sides of sheet piling, on the bottom of concrete, 
and planked over the top. in big. 5 is given a view of this 
work during construction. 

A view of the skeleton steel framework of the buildings is 





FIG. 4.—-POWER HOUSE UNDER CONSTRUCTION, 


shown from a photograph taken during construction clearly ex- 

hibiting the partly completed boiler installation, which is supported 

on steel girders and above the level of the engine room floor. 
The engine room is 43 ft. by 150 ft.; the two boiler rooms 


railroad tracks enter the building the crane reduces the cost of 
unloading and handling of material to a minimum. The switch 
and cable building is in reality a lean-to against the engine room 
wall, containing also the engineer’s office. 

The circular brick Custodis chimneys are located outside of 
the boiler house, and each is connected with a brick flue running 
the length of the backs of one section of boilers. Each of the 
present two stacks has a height of 225 ft. and is built of yellow 
brick. One stack is 19 ft. 4 in. outside and 12 ft. 4 in. inside 
diameter at the base and 11 ft. 2 in. outside, and 10 ft. 0 in. inside 





FIG, 5.—PILING AND CONCRETE WORK. 


outside and 15 ft. 2 in. inside at the base, the top having a 
diameter outside of 15 ft. 5 in. and inside of 14 ft. 0 in. The 


foundation of each is alike and 37 ft. in diameter, built of con- 
crete. 


diameter at the top. The other is 22 ft. 2,in. diameter at the 


Two 5,000-kw, 13,200-volt, 25-cycle, three-phase, and one 3,000- 
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Condenser & Engineering Company on each side of the 5,000-kw 












































turbo-generators form at present the engine room installation. turbines. Each condenser has 10,000 sq. ft. of cooling surface 
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Provision for an additional 3,000-kw 
engine room. 


A unique feature is the double condenser built by the Wheeler 


unit is made in the present or 


20,000 sq. ft. to each 5,000-kw unit. 
condenser has 12,000 sq. ft. of cooling surface. 
tubes in each condenser is used as a closed feed-water heater, the 


The 3,000-kw turbine 
The top row of 
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water flowing thence to an open Cochrane heater, of which there 
are two of 6,000 hp each. The length of each Cochrane heater is 
15 ft. and the diameter 6 ft. 

There are two 125-volt exciters, each of 75 kw, direct-connected 
to horizontal Curtis steam turbines. One of these generators is 
sufficient for the entire present equipment. The turbines are non- 
condensing, exhausting into the open heaters. 

There are fifteen Babcock & Wilcox 600-hp boilers, five boilers 
being in a half section supplying the smaller stack and ten boilers 
in a section for the larger stack. Except the outer or half section 
row, the boilers are back to back, the flues being of brick and 
below the boilers and sealed with cement. The flue dampers 
are iron plates swung on a vertical axis and are at an angle 
when closed. 


McClave grates are used. There are no mechanical stokers, but 
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against straining joints. Chapman valves are on all steam con- 
nections, except valves below 4 in., where Hancock globe valves 
The blow-offs are connected to the feed water lines 
as an emergency method of feed water supply to the boilers. 
The pipe covering on the superheated lines is 3 in. thick of 85 
per cent magnesia, laid on in 1%-in, thicknesses, plastered with 
a \4-in. layer of asbestos compound and then coyered with 8- 
ounce duck sewed on. The other steam piping is sectional cov- 
ering. The relief vagves on the 5,000-kw exhaust are 36 in. and 
on the 3,000-kw turbine a 30-in. Blake valve. 

There are three vertical Warren boiler feed pumps, each 14 in. 
by Ir in. by 12 in. stroke, running 50 to 100 strokes per minute 
and capable of delivering 980 gal. per minute. Each has an 8-in. 
suction and 7-in. discharge. They are set with their water cylin- 
ders below the floor line, giving a head of five feet on the suction 


are used. 
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provision is made so that if desired they can be installed later. The 
coal is mechanically handled and electrically operated from the 
supply pile to the storage pockets over the boiler floor space, 
and is let down on the floor by local coal chutes controlled by 
the fireman. Below each boiler is a flame plate consisting of a 
slab of 6-in. reinforced concrete supported at each end on iron 
girders. 
to conduct the ashes to a chute, the opening of which is con- 
trolled at will. Ash cars on standard-gauge tracks receive the 
ashes direct from the chutes and convey the ashes away from 
the plant. 

The steam piping is all overhead and is suspended from the 
structural steel framework, permitting free movement of ex- 
pansion. So-called Van Stone joints, supplied by H. W. Kel- 


Beneath each grate is a steel hopper, lined with concrete 


logg, with vulcabeston gaskets, are on all the 6-in. auxiliary mains 
and a 10-in. live steam feeder line. 


All runs are curved to guard 
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BoILer Room. 
valves, which is sufficient to insure good results when pumping 
hot water. 

Each unit has a duplex Edward’s direct-driven suction valve- 
less air pump, supplied by the Wheeler Condenser & Engineer- 
ing Company, used as a condenser and air pump, the size being 
12 in. by 30 in. by 14 in. The suction drops right below into 
what is an inlet from the river, the diameter of the suction pipe 
being 24 in. with a 20-in. delivery. 

The exhaust from all the steam auxiliaries goes into a main 
leading into the open heaters, and a dividing box in this main and 
between the two heaters can be adjusted by hand so as to pro- 
portion the inlet to each heater. A leader is taken from between 
the stages of the large turbines at about atmospheric pressure, 
and runs directly to the open heaters. This is to raise the temper- 
ature of the feed water up to 210° or 212°. 

The system of feed water supply consists of the following parts: 
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The Edwards air pump receives the water of condensation from 
the condensers and returns it to the open heater, which acts as a 


hot well. The heaters are of sufficient capacity to store a ten 
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The complete circuit of the system is from the boilers to the tur- 
bines as steam, from the turbines to the condenser, condenser 
to pump, pump through primary heater, primary heater to open 
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FIG. 


minutes’ supply to the boilers. In the run between the air pump 


and the heater is a primary heater consisting of the top rows of 


tubes of the surface condenser. The water is forced through 
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heater, open heater to feed pump, and feed pump to boilers. 


12.—ARRANGEMENT OF SWITCHING APPARATUS. 


The 


entrained air escapes from the discharge of the Edwards air pump 


through a 12-in. riser carried above the water line. 
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these condenser tubes and by virtue of their contact with steam 
upon its return to the condenser the water is heated to the full 


temperature of the vacuum. It is then led to the open heaters. 





13.—SWITCHBOARD WIRING 


The make-up water is supplied from either the city mains or 
from spring water on the property. The auxiliaries in the station 
are all steam-driven and run non-condensing, the exhaust from 
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them being utilized to the fullest extent for heating the feed 
water. The amount of such exhaust steam, however, in the tur- 
bine plant is not sufficient to raise the temperature more than 50° 
or 60°, so provision was made to bring this temperature up as 
stated. 

The bottom of the vertical turbine shaft has a bearing ad- 
justable in a vertical direction and is practically frictionless. The 
thrust of the revolving shaft is taken by a film of water con- 
stantly supplied by a pump at a pressure of about 800 lb. The 
cables from the generator to the generator busses, the exciting 
conductors and the general current-controlling wiring and ap- 
paratus are shown in Fig. 13. 
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assistant engineer, for information and courtesies in the prepara- 
tion of this article. 
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Life Tests of Tantalum Lamps. 
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Fic. 14.—FLoor AND WALL Ducts. 


The instrument panels and operating bench are placed at one 
end of the present top floor of the switchboard building and on 
a level with the gallery, which is on one side and end of the engine 
room and interconnects the turbines. The gperator can overlook 
the generators and face his operating bench at the same moment. 

Current and potential transformers supply the instruments on 
the panels near the operating board, so that only low voltage is 
in the vicinity of the operator. The current transformers also 
operate the automatic control of the circuit-breaking switches. 

The cables are of rubber insulation except where they are a 
continuation into the building from underground to the second 
floor into cable bells, where each of the three leads are carefully 
brought away from each other and taped, and the bell filled with 
insulating compound. The cables in this case are of rubber core 
and paper insulation protected by a lead covering. 

All the current from the exciter sets is brought to the low- 
tension board on-the operating floor and distributed and con- 
trolled from them. 

A novel feature in the equipment of the switch and cable build- 
ing is a 100-kw General Electric motor-generator set consisting 
of three machines. There is an alternating-current, synchronous 
motor of 600 volts, 25 cycles, supplied by transformers stepping 
down from 13,200 volts. On the 
125-volt and a direct¢current, 500-volt machine, 
The purpose of this 
work, 


same shaft is a direct-current, 
both interchange- 
able as motors and generators by switching. 
current for testing 


special set was to attain any desired 


although additional exciter capacity is also in reserve for the 
It is possible to take trolley current and gen- 
volts for 


r lighting 


larger generators. 
erate alternating current of 600 volts or 
or use 125-volt, direct current for exciter current or 


13,200 testing, 


the station. Driving by the alternating end wi!l give 5co volts 
direct current for operating the coal-handling or the crane 


to drive the set with 125 volts direct 


500 volts 


motors. Or it is possible 


current from an exciter and use either direct current 


or 600 or 13,200 volts alternating current for testing. 
The operation of this 
demand for energy on the other central stations of the 


relieve the heavy 


Corpora- 


station will greatly 


tion, and provide a reserve in case of accident to any of the plants. 
We are 
Mr. James T. 


indebted to Mr. Dudley Farrand, general manager; 


Whittlesey, chief engineer, and Mr. H. 


Vassar, 


were burned at rated voltage and the following results were 


obtained: 





— ——lInitial-— - —_——~, -——— Broken at —, Total life 
Lamp No. cp. watts percp. Hours. in hours. 
"3 24.7 1.94 88 

2 23-5 1.97 890 1007 1013 1013 

3 21.0 2.17 760 760 

4 22.1 2.00 700 700 

5 23.8 1.99 813 813 

CANDLE-HOUR PERFORMANCE OF TANTALUM LAMPS. 

6 24.0 2.00 706 706 

7 26.1 1.86 712 7i2 

8 25-4 1.81 484 572 572 

9 23.2 2.03 596 625 625 

10 25.0 1.90 710 939 968 968 

Average 23.8 08 763 


*Lamp No. 1 was accidentally broken at the end of 88 hours 
and is, therefore, not included in the 
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This decrease in resistance and a corre- 
sponding increase in horizontal With 
lamps No. 8 and 9 the filament could be repaired in this way 


2 and 10 after the first 


the circuit. caused a 


mean candle-power. 
with lamps 
last column in the above table 


after the first rupture only, 
and second ruptures. The 
the total life whereby the life 
until the filament is in 
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gives 
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The Architecture of Continental Power Plants. 


By FRANz KoesTER, 
APID progress has been made in the general design of cen- 
R tral stations by the architect as well as by the engineer. 
This, of course, varies in different countries, some laying 


much stress upon the artistic appearance, while others confine 


attention solely to utilitarian objects, disregarding entirely the 
general architectural features as well as the general pleasing ap- 
pearance of the layout. The conditions in these respects are char- 
acteristic of the individual countries. 

While in the past several years much more attention than for- 
merly has been paid in this country to the artistic design of 
electrical generating stations, the architectural appearance of such 
plants has not yet had the importance attached that from the 
beginning has prevailed in some European countries. Recently 
a decided change has been noticeable in this country from the 
older position which confined attention in the design of power 
stations entirely to utilitarian ends, but this has been largely with 
respect to interior finish—walls and floors—rather than exterior 
architecture. The object of this article is to illustrate European 
power plant architecture with reference to some examples chosen 
almost at random. 

It is remarkable that the European plants which stand out 
prominently with respect both to architectural features and pleas- 
ing interior, are also the most economical in operation. This close 
association of art and engineering science is only characteristic of 
the continent of Europe, and if one takes into consideration the 
great progress there made in the reduction of the fuel consump- 
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Fic. 1—Hypro-E.ectric PLANT OF 


tion to produce a hp-hour (for example, many plants operate 
with a steam consumption as low as 9 to 10 pounds per i.hp- 
hour) he will realize that engineering design has not been sacri- 
ficed to artistic effect. Although the continental engineer may 
consider that he has artistic taste, he seldom undertakes alone 
the laying down of the entire plant, but is in close touch with the 
designers of the architectural staff. Under these conditions, it is 
easily possible to create a structure pleasing to look upon. 

In classifying power plants, we have, first, steam-driven plants; 
second and of almost equal importance, hydraulic plants; third, 
power plants equipped with combustion engines, although there 
are to-day only a few of these in operation; and fourth, refuse 
destruction generating stations, though these latter are only of 
limited capacity. The architectura] treatment of a plant is more 
or less fixed by the nature of its source of power; and whatever 








WORLD. Vor. XLVII, No. 1. 


type of plant is to be constructed, its purpose cannot be over- 
looked and the location must also be taken carefully into con- 
sideration. A plant located within the city confines of course re- 
quires a different architectural treatment than one lying in the 
suburbs or in an isolated location. The latter class is coming 
more and more to the front, due to the adoption of high voltages. 
In spite of limitations, however, on the Continent of Europe the 
average isolated station is better treated architecturally than the 
average city plants of Great Britain and America. 

An example of one of these plants which is shown in Fig. 1, 
is the Marbach hydro-electric plant at Stuttgart, Germany. The 
modern and steel construction of the bridge leading from the 
handsome stone entrance arch to the building, spanning the head 
race, harmonizes with the general appearance of the building it- 
self, the style of which will be recognized as that of the fifteenth 
century. This plant, which is equipped with four 300-hp hydrau- 
lic generator units and a small storage battery of 300 ampere-hours 
capacity, would be considered a very small plant in this country 
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THE City oF STUTTGART, GERMANY. 


and so unimportant as nct to warrant any expense for an artistic 
appearance. 

More prominent plants are the twin municipal stations of the 
city of Vienna, one of which is illustrated in Fig. 2 (its twin ad 
joining to the left), and the municipal plant of the city of Munich, 
shown in Fig. 4. Both of these plants are located in an unfre 
quented section of the respective cities, yet their design is well 
treated architecturally. The Munich plant is now undergoing a 
large extension to the left, and will receive a second chimney, 
thus giving it a more symmetrical appearance. Other prominent 
plants of artistic design are the five plants of the city of Ham- 
burg. One of these, the Barmbech plant, is shown in Fig. 5. As 
all of these plants operate on a direct-current system, they are 
located directly in the city, which practically forced an artistic 


treatment. One of the most noticeable central stations from an 
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architectural standpoint is that of the high pressure steam heat- carefully treated more as an observation tower than anything 
ing transmission and electric lighting system of Dresden. As_ else. The entire structure is of rough-faced light gray granite. 
this plant is located in the most prominent part of the city between Of course, it is well understood that every precaution is taken for 





a complete smoke consumption. 

Another plant also of beautiful architectural design is that of 
‘the city of Hanover (Fig. 8). This plant lies in an isolated dis- 
trict, but nevertheless its architectural features are developed to 
the smallest detail and the whole appearance of the plant is such 
as not to present a huge building, although the generating room 
at the left is of great height; this room is provided with promi- 
nent arched windows with diamond panes, thus relieving its ap- 
pearance of height. Prominent windows are also on the side of 
the generator room thus assuring a large amount of daylight. As 
creditable as is the design of the station, a discord is noticed 
on viewing the old wooden fence which surrounds.the building; 
also the chimney which, although artistically set with glass tiling, 
would probably appear more finished if it had a decorative top 
A great and unsightly cooling tower at the right 


















in harmony. 





Fic. 2.—VIENNA TWIN PowER STATION. 


the Royal and municipal buildings in the aristocratic section along could probably have been made to match the building if it had 
the River Elbe, it was of course natural that great pains should been built of steel or reinforced concrete rather than of wood. 


be taken with the architectural design. This building would not Such features, although they surely detract from the appearance 





Fic. 3.—Hypro-ELectric PLANT, WANGEN ON THE AARE, SWITZERLAND. 


at all remind one of a power plant, but rather of an institute, of the station, are frequently found in connection with otherwise 


although a tall smoke stack rises from its center, the latter being good Continental plants. 














26 SaLECPRICAL WORLD. 








Vot. XLVII, No. 1. 


A fine layout will be found in the twin municipal plants of 
Vienna (Fig. 2). Both plants lying side by side are well ar- 
ranged with respect to the coal handling and condenser water 
systems. The pumping stations supplying the condensing water, 
an isolated office building and a superintendent’s house and a 
canteen for the convenience of the workmen, are well arranged 
upon the plot, which is planted with trees and well covered. with 
lawns to prevent dust and surrounded with a high fence. Another 
well laid out station is that of the refuse destruction plant of 
Hamburg, the grounds of which are also planted with grass and 
trees. The isolated chimney of this plant is constructed of 
common chimney brick with a well formed base and an appropri- 
ate top finish. 

The location of a central station plant must be kept well in 
mind and harmonize with the prevailing surrounding style. 
Studying the Continental plant particularly in the mountainous 
countries, as Italy, Switzerland and Tyrol, where a number of 





Fic. 4—MunicipaL Prant, Municu, BAVARIA. 





Fic. 








5.—HAMBURG 





PLANT, “BARMBECK.” 
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small plants utilize the water of the streams and lakes, one will 
observe plants designed in style as the surrounding buildings, 
an example of which is given in Fig. 2, representing the Plant 
Wangen on the Aare, Switzerland. 


FIG, 6.—LOW-VOLTAGE SWITCHBOARD, HAMBURG PLANT. 


As steam generating plants are usually installed at the side of 

° rivers or canals on account of coal handling and condensing water 
facilities, the plants of to-day are well equipped with complete 

coal and ash handling apparatus, and it must not be forgotten that 
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spilling of coal or ashes should not more be tolerated. Cleanliness is 
of the utmost importance when the appearance of the plant is 
to be judged. Also the free supply of daylight is one of the most 
important factors. And it must be remembered that on the Con- 
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FIG. 7.—INTERIOR OF BOILER PLANT, HAMBURG PLANT. 





Fic. 1.—MunicipaL PLANt, HAMBURG, GERMANY. 


these outfits have to match the appearance of the main power plant 
building and the surroundings. Modern engineering has devel- 
oped such perfect coal handling apparatus that the indiscriminate 





tinent where land is cheap, it is not found necessary to cramp the 
layout. Therefore, one will generally find single-story boiler 
houses, while in prominent cities of American and Great Britain 
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two and three story boiler houses are frequently found, thus 
making it more difficult to supply sufficient daylight, and obliging 
the stokers in many instances to work by artificial light. Also 
these latter plants cannot so easily obtain as good air circulation 
as the former ones, which is a decided disadvantage. It is almost 
standard Continental practice to have a large glass monitor roof, 
well provided with louvres, running the entire length of a main 
boiler room aisle. 

A symmetrical arrangement of boilers, galleries and pipes adds 
materially to the general appearance of the system. On inspect- 
ing Continental plants, one will not seldom find highly polished 
boiler feed pipes of copper. This, however, is not done for the 
appearance of the plant, but for the reduction of radiation, which 
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pilasters bearing the crane girders should be so arranged as to 
result in a symmetrical appearance with regard to the prime 
movers, although frequently a plant is laid out with a view to a 
future increase in its equipment. 

One of the main artistic features on a Continental plant is the 
design of the switchboard, a work accomplished both by the 
engineer and the architect or rather by an expert switchboard de- 
signer. It may be gtated that a switchboard is seldom found de- 
signed purely for its electrical service without any decorative 
features. In the early power plant practice, using low-tension 
current, the switchboard was built entirely of wood of highly 
ornamental design. An example of this is given in the accom- 
panying illustration representing the switchboard of the Ham- 
burg plant “Zollvereinsniederlage.” Of course, with the use of 
higher voltage it became necessary to make the panels of marble. 
generally white, this further increasing the artistic appearance of 
the plant. Another system probably first introduced in America 
is the use of iron framing, while a still later system is to build 
the entire board of iron, mounting the instruments directly there- 
This is a system found in several Italian and Swiss hydraulic 
power plants. On the Continent it is almost universal practice to 
have the switchboard cover one of the end walls. The main gen- 
erator controlling apparatus is frequently mounted at the gallery 
from where the plant may be easily viewed. This system is limited, 
however, and in the larger stations the switchboard is centrally 
located. In any event the chambers, generally of common brick 
or concrete, containing the bus bar systerrs are not visible from 
the generating room, but are separated by a division wall of by 
the switchboard itself, in which case the bus bar toom is located 
in an annex which also contains the measuring room. This not 
only improves the general appearance of the generating room, but 
also acts as a protection for the small motors used to operate the 
controlling device in modern high tension plants, as more or less 


on, 


dust is created in the generating room. 

Upon the whole, it would at first appear that these Continental 
and time. This, 
designed by the 


plants are constructed at considerable expense 


however, is not always the case. The plant 
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it is claimed is as effective as one of the best covering systems. 
This system would probably have been still in use with the steam 
pipe ‘system were it not for the introduction of super-heated 
steam which prohibits the use of copper. Instead of this the steam 
pipes are well covered and kept a uniform color. To obtain a 
good, neat appearance of the generating room, all pipes should be 
kept below the floor level, feeding the prime-mover from below 
and in all cases where pipes pass through floors or walls, round 
thimbles should be provided. 

The symmetrical arrangement in the layout of apparatus is of 
the greatest importance and not only adds to the appearance of the 
plant, but is also an addition to the convenience which is probably 


more appreciated by the operator of the plant. The windows and 





Continent engineer is cheaper in first cost and also 1a operation, as 
has frequently been conclusively proven. This, however, is due 
not wholly to the manufacturer and the manager of the plan, for 
undoubtedly the greatest responsibility rests upon the designer, 
who can not only reduce the first cost, but his skill and judgment 
will also minimize the operating expenses, and at the same time he 
endeavors to create a structure worthy of an aesthetic apprecia- 
tion. One may probably object to the seemingly extravagant ex- 
penditure of money, but it must be noted that many of the above 
mentioned items may be incorporated in the design with sut any 
additional cost, and while always keeping in mind the primary 
object of a power plant, the constructor should strive for an 


artistic appearance, 
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The Lighting of Living Rooms and Parlors. 


By J. R. CRAvATH AND V. R. LANSINGH. 

N residences and especially in small residences the satisfac- 

I tion of a central station customer with electric light will 

depend much on the intelligence and forethought exercised 
in designing the lighting arrangements. Poor design of these 
arrangements resulting either in insufficient illumination or large 
lighting bills is the basis of most of the reasonable complaints 
received by electric lighting companies from residence customers. 
While the electric incandescent lamp may be in many cases more 
expensive to operate than competing illuminants when compari- 
son is made on the basis of total light units emitted, the fact 
that the rays from the electric lamp may so much more easily be 
directed where they are of vse than those from gas or kero- 
sene make it usually possible to keep the expense for electric 
light close to that of other illuminants, if the location and 
equipment of lights is properly planned. As the living room in 
the average home is the one most occupied during the evening 
and hence the one about the lighting of which the occupants 
are most particular, it naturally comes first in a consideration of 
residence lighting. 

In order to consider the following practical examples of good 
and bad lighting intelligently it is suggested that the reader, 
if possible, have before him the tests giving the distribution of 
light around incandescent lamps with various types of reflectors, 
globes and shades given in a series of articles by the authors in 
the Electrical World and Engineer November 25, December 2, 
9, 16 and 23, 1905. 

The general lighting of the living room of small or moderate- 
sized residences and the provision for reading lights in these 
rooms are so closely connected that they must necessarily be 
considered together. The reading light is the one that is likely 
to be used constantly and has so much to do with the comfort 
and eyesight of members of the family that it needs earnest con- 
sideration. There are three common ways of obtaining a read- 
ing light. One way is to illuminate the whole room so brightly 
that reading is easy in any part of it. This is usually undesir- 
able for two reasons: One is, that the eye is likely to tire more 
quickly in a room so brightly illuminated in all corners than it 
would if it had an opportunity to rest by looking from the lighter 
to the darker parts of the room occasionally. The cost of light- 
ing a room so brilliantly as this makes it out of the question in 
the majority ef rooms. We will, therefore, leave out of con- 
sideration this method of securing a reading light and consider 
the second and third methods. The second method is to use 
a lamp placed near the reader and fitted with a globe or reflector 
which will concentrate nearly all the light on the book or paper. 
If we do this, the reading lamp is likely to be of little value in 
the general lighting of the room and we will have to add other 
lights besides the reading lamp if the greater part of the room 
is not to be in comparative darkness. The third method, which 
is the one usually to be preferred where the greatest economy 
is an object, is to use the same light both for reading and for 
the general lighting of the room by equipping the reading light 
with a globe or reflector which will concentrate a considerable 
portion of its light within the area in which it is desired to 
read and at the same time allow enough light to radiate in all 
directions to give fairly good illumination over the rest of the 
room. There is a popular impression that the portable table 
lamp is better adapted to reading than a lamp on a chandelier 
or bracket. Such table lamps are an inheritance from the days 
of the candle and oil lamp. With electric light, usually much 
more satisfactory results can be obtained with a properly equipped 
reading light on or suspended from the chandelier or on a bracket 
on one of the side walls. The reason for this is that it is impos- 
sible with a table lamp to secure a reflector which will throw 


as large a proportion of the light where it is needed for read- 
ing purposes as can be obtained from the proper reflectors on 
chandeliers and brackets. Most of the electric portable stand 
lamps throw the greater part of the light down on the table 
around the base of the lamp, so that the readers sitting around 
the table get only a small percentage of the light. If we take 
-any of the shades or reflectors, tests on which were shown in 
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the previous articles by the authors on reflectors, shades and 
globes, which are at all suited for use on a portable table lamp, 
we will see that this is true. If the portable stand lamp is used 
on a library table where the readers place their books on the 
table each side of the lamp its use is permissible, but such is not 
the usual condition. 

There is also considerable misconception as to the compara- 
tive distance from the reader of a lamp located 6 ft. above the 
floor on a chandelier as against a lamp located on a table. The 
average person who has ‘never measured these distances is 
under the impression that the lamp on the reading table is much 
nearer. As a matter of fact, the distances are nearly the same. 
There is really for the majority of cases only about one thing 
to be said in favor of an electric table lamp for reading as 
against a properly equipped lamp on a chandelier or bracket. 
This is that with the table lamp it is not as likely that a reader 
will get the regular reflection commonly known as the “glare” 
from a page of white paper because the light comes so much 
from one side. In reading underneath a lamp on a chandelier 
or bracket the reader must turn the page at such an angle that 
he does not receive this glare from the paper. This is easily done, 
but many people undoubtedly suffer from this without knowing 
what is the trouble or taking pains to find out. Since this glare 
of regular reflection is likely to be more pronounced with elec- 
tric light than with kerosene lamps, it is probably this that is 
responsible for the preference that some people have for oil 
reading lamps even though electric light is available in the rest 
of the house. 

In what has been said as to the advantages of reading 
lights placed on chandeliers and brackets as against an electric 
table lamp, it must be carefully noted that the authors do not 
advocate trying to read with light from chandeliers which are 
arranged entirely for the general illumination of the room. 
Chandeliers should be equipped with reference to using them 
for reading lights if they are to be superior to electric portable 
table lamps. : 

The authors have also neglected here the consideration of a 
portable reading light equipped with an art glass or other fancy 
shade, the primary use of which is for ornamental purposes 
and secondarily for reading. Such shades are taken up later 
in this article. 

In Fig. 1 is shown an excellent arrangement of chandelier for 
a small living room where a good reading lamp and lamps for 
the general illumination of the room are provided on the same 
fixture. On this chandelier a middle socket which points straight 
down is equipped with a prismatic glass reflector, which con- 
centrates light under the chandelier for reading purposes and 
at the same time allows enough light to escape through the re- 
flector to light the walls and ceilings moderately so that the sin- 
gle reading lamp is sufficient ordinarily, both for reading and 
general illumination of the room. The particular reflector shown 
in Fig. 1, which is a Pagoda 2301, concentrates its light over 
a floor area sufficiently large to permit three persons to read 
comfortably under it. A larger reading circle can be secured by 
using a reflector with less concentrated distribution. On special 
occasions, when the general lighting of the room rather than 
a concentrated light is wanted, the two lamps on the arms of 
the chandelier are lighted. These chandelier arms are equipped 
with Class B Holophane globes, which give a good general dis- 
tribution of light in all directions below the horizontal and 
also diffuse the glare from the lamps to make the lighting com- 
fortable to visitors and others who may sit facing it. The same 
general scheme could manifestly be used with a chandelier hav- 
ing three or four arms carrying lamps for the general lighting 
of the room. The chandelier as it stands in Fig. 1 is in a room 
14 ft. square with dark walls and rugs and is equipped with 8-cp 
lamps in the arm sockets and a 16-cp in the center socket for 
reading. This candle power can, of course, be increased at the 
desire of the tiser. In a light finished room of this size, lamps 
of this candle power would be more than sufficient, but may not 
suit all tastes in a room with dark walls. The center or reading 
lamp is not used when general illumination is desired, and vice 
versa, the lamps for general lighting may usually be turned off 
when the reading light is on. If an especially strong concen- 
trated light is wanted, an attachment plug with 16 in. of drop 
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cord can be hung from the middle socket so as to bring the 
lamp about one foot above the head of a person seated under 
it. With a good concentrating type of reflector on the end of 
the drop cord, this makes an excellent arrangement for sewing 
on dark goods at night or any work requiring an extra. strong 
light for one person. For ordinary reading, a 2 or 4-cp lamp 
in a concentrating reflector will be sufficient for one person, 
with the lamp on a drop cord hung about one foot above the 
head. Such an arrangement is not to be recommended, how- 
ever, unless some provision is made also for the general light- 
ing of the rogm by turning on one of the lamps on the chande- 
lier, because , room will be in comparative darkness with the 
exception of the very bright area immediately under the re- 
flector, and it is too violent a change for the eye to frequently 
glance from the brightly illuminated page to the darkened room. 

While it is desirable, as indicated before, to rest the eye occa- 
sionally while reading with artificial light by glancing from the 
brightly lighted page to parts of the room not so brilliantly 
illuminated, it is not good to have this change too violent. Thus, 
suppose, for example, a person is reading under an opaque con- 
centrating reflector such as the frosted aluminum or X-ray 
types; the light on the reading page will be very strong, and 
the balance of the room, especially if it has dark rugs and walls, 
will be almost in darkness. A change from the brightly lighted 
page to the dark corners of the room is extremely violent 
and is a strain on the eye, although a change less violent would 
be a helpful rest to the eye. Many modifications of Fig. 1 
suggest themselves. For the general lighting of the room Class 
B Holophane globes were chosen in this case as before ex- 
plained because they gave the proper distribution of light below 
the horizontal and at the same time diffused the light so that 
persons sitting around the room in general conversation would 
not be annoyed by the glare from the bare filaments of the 
lamp. The same purpose could be accomplished in a different 
way by selecting some type of reflector which would give a 
good intensity in all directions below the lamp and using inside 
the reflector lamps with frosted bulbs. Reflectors giving such 
a distribution can be found in the articles referred to on re- 
flectors. The opal bell with crimped edge probably comes the 
nearest to the requirements as far as distribution of light is con- 
cerned. It is important to remember in the general lighting of 
a living or reception room where a number of people are likely 
to be sitting around in positions facing the chandelier to avoid 
anything which would allow the undiffused rays from a large 
portion of the bare filament of a lamp to fall in the eyes. For 
this reason, whenever open reflectors are used, they should be 
equipped with frosted bulb lamps. On a chandelier like that 
shown in Fig. 1, if the reading lamp does not have a frosted 
bulb, it ought to be turned off when general illumination on spe- 
cial occasions is desired. It will be noticed that the sockets on 
the arms of the chandelier, Fig. 1, are placed pendant or pointing 
straight down. With a globe of the Class B Holophane type 
or with any reflector giving a similar distribution of light, an 
angle of 10 degrees from the vertical should not be exceeded 
with these sockets, otherwise an unnecessary amount of light 
will be thrown up toward the ceiling and high side walls. 

In Fig. 2 is shown a good example of how not to arrange a 
reading lamp. Here the portable, electric table lamp is attached 
by an extension cord to one of the sockets on a chandelier. 
The table lamp, like most of its kind, throws the better part of 
its light on the table, while the persons reading are supposed 
to sit around the table at some distance from the lamp. The 
extension cord from the chandelier is a nuisance and unsightly. 
This chandelier could be easily converted to afford an efficient 
reading light by replacing the opal ball on the bottom of the 
chandelier by a reflector or a Class A Holophane globe for 
throwing light down. If a number of persons were to read 
under the chandelier, an opal dome reflector could be used to 
advantage, as it would throw light over a considerable area. 
The same reflector might be used on the chandelier shown in 
supposing that the other glassware on it was changed 
Returning to Fig. 2, the opal bell reflectors on 


Fig. 1, 
to harmonize. 
the three arms of the chandelier are excellent for the particular 
purpose of general illumination in this particular room. When 
placed at an angle of 45 degrees, as on this chandelier, they throw 
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considerable light to the high side walls and illuminate the pic- 
tures which are placed high. They should be used with frosted 
bulb lamps. In the majority of cases the arms of this chandelier, 
Fig. 2, if equipped with opal bell reflectors of this kind should 
have sockets pointed nearly straight down, otherwise too much 
light goes to the high side walls. On this chandelier, as it is 
shown, the opal ball on the bottom absorbs a large percentage 
of the light and does not direct the rays in useful directions. 

Fig. 3 is an example of a common arrangement of chandelier 
for parlor and living room lighting. Its greatest defect is that no 
provision is made for reading lamps unless they be attached in 
place of the lamps in one of the sockets, which is an unsightly 
and unsatisfactory arrangement. Where such a chandelier is 
used, other provisions should be made for a reading lamp, but it 
is too frequently the case that they are not made. The chande- 
lier as shown in Fig. 3 is equipped with fluted opal cone reflec- 
tors of the type shown in the chapter on that subject. These, 
when placed at an angle of 45 degrees, will, on a three-light 
chandelier in the middle of a square room, as in Fig. 3, give an 
excelient distribution of light for the general illumination of 
the room. Frosted bulbs should always be used in them when 
so placed to avoid the glare in the eyes of the occupants. A 
general illumination of a room is usually wanted only at times 
when a number of people are using a room, and it is at such 
times that some are sure to be sitting facing the light. To 
throw the light from a strong reflector in the eyes of the guests, 
in addition to the undiffused light of the bare incandescent lamp 
filament, is anything but hospitable treatment, and in the course 
of an evening will cause discomfort, although its cause may not 
be apparent to the person affected. 

Fig. 4 shows how a good reading light was obtained from a 
chandelier like that in Fig. 3. A short length of drop cord 
was attached to one of the sockets and a reflector harmonizing 
with those on the chandelier was hung pendant, as seen, so 
that it throws its light directly down. This, of course, is a 
make-shift, but is intended simply as a suggestion as to how 
many existing arrangements can be made tolerably satisfactory. 
The chandelier was equipped with etched glass shades. The 
reading lamp was placed in a prismatic glass reflector, and the 
light for reading under the chandelier is far better since the 
change with one 16-cp lamp than it was formerly with the lamps 
on the three chandelier arms, although, of course, the general 
illumination is not as good. 

Fig. 5 shows an excellent chandelier arrangement for both read- 
ing and general illumination in a small living room where mini- 
mum expense both in first cost and operation is desired. This 
is simply a two-light chandelier with both sockets vertical, equip- 
ped with prismatic reflectors. This concentrates enough light 
for reading in the center of a room while giving good enough 
illumination for ordinary purposes in the far corners. These 
reflectors (Pagoda 2301) give their concentrated light over a 
fairly wide area as compared with many others of this type. 
If a more concentrated light is desired, an attachment cord and 
plug can be put on as in Fig. 6. This attachment equipped with 
a powerful concentrating reflector (Pagoda 2641) can be used 
either hung up on the chandelier, as shown, or let down for 
sewing or work requiring intense light. This chandelier is not 
as good an all-around arrangement as that of Fig. 1, as it does 
not provide so well for the general illumination of the room. 
It is, however, fairly satisfactory for most purposes. The reflec- 
tors nearly cover the lamp bulbs so that not much of the bare 
lamp filament is visible to a person seated in one corner of the 
room. Even this little is objectionable, and it would be better 
to have it covered by using a frosted bulb lamp. 

Fig. 7 is another good example of how not to do it. The 
reading lamp located on the table equipped with a downwardly 
pointed socket and opal fluted cone shade throws nearly all its 
fight on the table. The absurdity of trying to read by such an 
arrangement can be seen by consulting the test given in the 
previous article on reflectors showing the light distribution from 
this reflector. The absurdity of the arrangement is further em- 
phasized by the presence on the wall immediately back of the 
reading table of a bracket with a socket pointed at just the right 
angle to throw a good light for reading purposes. 

Fig. 8 shows how the arrangement in Fig. 7 was thus con- 
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verted into a very efficient reading arrangement by simply put- Fig. 9 shows a good way of lighting a small parlor wiih a 
ting a good concentrating type of reflector on the wall bracket chandelier having sockets at an angle of 45 degrees. This is a 
and moving the large table away so that those desiring to read similar case to that shown in Fig. 3. No concentrated light 


FIG. I.—LIGHTING ARRANGEMENT FOR LIVING ROOM. FIG. 2.—POOR ARRANGEMENT OF READING LAMP, 


FIG. 3.—COMMON ARRANGEMENT OF CHANDELIER, FIG. 4.—GOOD ARRANGEMENT OF READING LAMP. 


could sit within the range of the concentrated light from the was wanted in any portion with the possible exception of the 
reflector on the bracket. piano, and for this, sufficient light is obtained from the chande- 
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of the light to escape towards the ceiling that there was not 
enough at the piano and in the lower part of the room. It 
is a mistake to equip a chandelier of this kind with any type 


lier. The chandelier is equipped with three Class A Holophane 
globes, these globes of the Class A type being such as to con- 
centrate much of the light in the direction in which the tip 














FIG. 7.—POOR ARRANGEMENT OF READING LAMP. Fic. 8.—EFFECTIVE ARRANGEMENT FOR READING LAMP. 


of the lamp points. This chandelier in Fig. 9 was previously of globe or reflector which will give a general distribution of 
equipped with opaline bell reflectors, which allowed so much light at a wide angle below the horizontal unless the lamp is 
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placed in a pendant or vertical position because of the neces- 
sarily large portion of the light directed up. 

Fig. 10 is a good example of a handsome table lamp which is 
useful principally for decorative purposes. It has the same 
shortcomings as all electric table lamps, namely, the inability 





FIG. 9.—EXCELLENT ARRANGEMENT FOR SMALL PARLOR. 


to throw a large proportion of its light in directions most 
needed, unless the light is needed on the table near the lamp. 
It does, however, add considerably to the artistic appearance of 
a room, and the authors do not wish to be understood as con- 





FIG, 10.—GOOD ARRANGEMENT FOR TABLE LAMP. 


demning artistic, ornamental lamps of this kind. When they are 
used, however, it should be with a full understanding of their 
inefficiency for all purposes except those mentioned. There are 
cases where expense is of secondary importance and by equip- 
ping decorative lamps with sufficiently high candle power lights, 
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they can be made to do satisfactory useful work. As a general 
thing, ornamental lamps of this kind might better be provided 
with a low candle power lamp and used simply for decorative 
purposes, depending on something else for the useful illumina- 
tion. Such a large lamp as that shown in Fig. 10 might have 
the two lamps in it fitted with small opal or prismatic glass 
reflector pointed in a direction to throw the light where needed. 


The Three-Wire Balancer Set. 





By Doucias H. CoHEN. 


Having had occasion recently to analyze the electrical action of 
the motor-generator balancer as used in three-wire systems, I 
thought the results might be of interest to other readers of your 
pages. Referring to Fig. 1, if two direct-curent machines with 
armatures coupled together and identical in every respect be 
started up as motors by means of the starting resistance, S, the 
voltages across the armatures will be equal, since the machines 
and speeds are identical. 

If we now connect a high resistance, R (Fig. 2), representing 
an unbalanced load, it will shunt some of the current around 
machine, G. As the resistance, R, is decreased, the voltage on 
that side of the system will become lower, till it is equal to the 
counter e.m.f. of machine, G, when the current in the armature, 
G, will cease, and the current in R will equal the current in M. 
As the resistance, R, is decreased more, the current in armature, 
G, will reverse, machine, G, acting as a generator, and driven by 
the motor, M, as shown in Fig. 3, in which the paths and values 
of the motor and generator currents are indicated for an assumed 
load, neglecting machine losses. 

It will be seen that the motor current supplies half of the 
unbalanced load, while the energy developed by it in the motor 
causes the generator to furnish the other half. As a matter of 
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FIGS. 2, 3 AND 4.—ARRANGEMENTS OF DIRECT-CURRENT, THREE- 


WIRE BALANCERS. 


fact, the motor current will be somewhat larger than the gen- 
erator current, as the motor absorbs the power necessary to supply 
the losses of both machines. 

Now let us consider the voltage regulation under load. 

Motor terminal e.m.f. = generated (counter) e.m.f. + / R drop. 
Generator terminal e.m.f. = generated e.m.f. — JR drop. 

The generated e.m.f.’s being equal, since the machines and 
speeds are identical, it is evident that as the unbalanced load in- 
creases, the motor terminal e.m.f. will increase and the generator 
terminal e.m.f. will decrease, the voltage between “outers” bang 
assumed constant. 

In order to keep the voltages balanced automatically, the motor 
generated (counter) e.m.f. should be decreased, and the generator 
generated e.m.f. should be increased, in proportion to the respec- 
tive R drops. This can be largely accomplished by cross-con- 
necting the field coils, as shown in Fig. 4, as is frequently done 
at the present time. 

At no load the field rheostat, F, can be adjusted to compensate 
for any slight inequalities in excitation or air gaps, and as the un- 
balanced load comes on, the voltage may be exactly balanced by 
moving the contact toward the overloaded side. In this analysis 
the slight effects due to armature reaction, etc., have not been 
considered. 
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Exposed Circuit Wiring. 





By Louris J. AUERBACHER. 


ca various kinds of circuit wiring in which the wires are 
supported on porcelain insulation, and including exposed 

surface wiring, outside circuit wiring, concealed knob and 
tube work are the least expensive methods of wiring, and if 
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the tube slipping out of place. Joints must, of course, be very 
carefully made and soldered, so as to prevent loosening up and 
arcing. Then a layer of pure rubber tape should be put over 
the joint as well as two layers of friction tape, the latter then 
being thoroughly painted with moisture-proof paint. 

The feeders, or risers as they are sometimes called, should be 
run on porcelain knobs fastened to the studding. Porcelaimtwo- 
wire cleats should not be used for this purpose. A good type 
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FIG, I. 


properly and neatly installed make a very satisfactory job from 
the electrical standpoint. 

Knob and tube work is extensively used for wiring houses of 
frame construction. The holes in the floor beams are drilled 
just a trifle smaller than the porcelain tube so that these can be 
tightly driven in without breaking. Porcelain tubes for this 
work have a shoulder on one end which butts against the beams. 
The holes are drilled with a long bit, resting against the top of 
the beam next to the one drilled; the holes are thus drilled at 
an angle and the wires zig-zag when threaded through the tubes. 
In estimating, 10 per cent additional wire must be allowed for 
the additional length of wire required for the “zig-zagging.” 
(See Fig. 1.) Do not run the two-circuit wires closer together 
than 6 in. Where the wires are brought out for outlets, cover 














FIG. 4. 


them with flexible or porcelain tubing, especially where they pass 
through the plaster walls or ceiling. 

Either single braided rubber-covered wire or fire and weather- 
proof wire is permitted by the underwriters for this class of 


work. In a dry building the fire and weatherproof wire is 
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preferable, as it is cheaper and the insulation does not deteriorate 
as rapidly as the rubber-covered wire. The wires must not run 
near water pipes, for if they do the wiring is classed as liable to 


dampness, and in such cases rubber-covered wires must be used. 
Where wires cross each other cover one with a porcelain tube, 
which should be fastened with tape or cleated down to prevent 














FIG. 2. 


of insulator is shown in Fig. 2. The wire 
is clamped and held tight between the upper 
and lower section of the insulators. This 
method of fastening wires to insulators is 
better than using tie wires. The slight 
additional cost of the split insulators over = 
the solid ones is more than compensated a 
bv the saving in labor and in tie wires. If 
tie wires are used they.must have insulation 

: 





FIG. 3. 





equal to that of the wire tied. It takes 8 in 
of wire to properly.tie’a No. 14 wire to a 
standard 3-in. insulator.» The wires must 
be supported at least every 4% ft. and if 
exposed to injury must have the porcelain 
supporters closer. 
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FIG. 6. FIG. 7. 


In unfinished attics wires must be run the same as if con- 
cealed, and in no case should they be exposed by running on the 
upper side of beams. Wires running near water tanks must be 
rubber covered, as the underwriters class them as exposed to 
moisture. 

Wires run on ceilings of low basements, where they are liable 
to injury, must be protected by a wooden guard strip on each 
side. This strip should be 7% in. thick and as high as the in- 
sulators or cleats. (See Fig. 3.) In this class of wiring as well 
as in all others, no wires smaller than No. 14 B. & S. gauge should 
be used, and no more than 660 watts allowed to a circuit. All 
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FIG. 9. 


wires larger than No. 8 B. & S. must be soldered into lugs where 
connections are made. 

Factories of open mill construction having wooden beams and 
girders are usually wired with conductors run on porcelain cleats 
and knobs. The mains, if No. 4 B. & S. size or larger, should be 
run on single cleats as shown in Fig. 4. Although the rule is 
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that the. wires. should be supported every 414ft., exceptions are 


made on wires of No. 8 B. & S. gauge or larger. If the wires are. 


not exposed to injury they can be run from beam to beam instead 
of breaking around. 

If heavy wires are to be run through the beams a special form 
of brace will be found serviceable, by means of which holes can 
be easily drilled parallel with the floor instead of at an angle. 
This method of drilling saves labor as well as 10 per cent of wire, 
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FIG. IO. 


which, in heavy cables, is an item. It also avoids the difficulty of 
pulling heavy wires through tubes set at an angle in the beams. 
Where wires pass through partitions or walls they must be 
protected by porcelain tubes. When they pass through the floor 
they must have porcelain bushings, which must be protected 
by a “kicking block.” (See Fig. 5.) They can also be passed 
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through an iron pipe running 6 in. out on each side of the floor. 
In running the wires through the pipe they must be protected by 
flexible tubing. (See Fig. 6.) 

Always pass all wires of a circuit through one pipe, especially 
if the circuit is an alternating one, otherwise induction will cause 





FIG. 10. FIG. 17. 


trouble. The uiderwriters insist on this, even when direct cur- 
rent is used. They say *that they cannot tell at what future 
time the alternating may be substituted, and naurally then 
tause trouble, 

In installing feeders for building not subject to dampness it 
is best to place them on the walls. In dry buildings the fire 
and weatherproof wire can be used, otherwise rubber-covered 
wires must be installed, which add considerably to the cost. 

In running feeders on the walls they should be boarded in at 
least 6 ft. high, as a protection from injury. If-a floor-switch 
is used it can be mounted on the front of the boxing. The 
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holes through which the wires pass to the switch shoukl' he 
bushed with porcelain, or the wires should be covered with" flex- 
ible tubing. A system of feeders for a 4-story factory system'is 
illustrated in Fig. 7. 

The circuit wiring should be run on porcelain cleats, provided 
the building is dry. If exposed to dampness or acid fumes ‘the 
wires must be run on knobs and be rubber-covered. Standard 
cleats are glazed, and in two pieces, with grooves 21% in. apart,'to 
carry both wires. The wires must be sup- 
ported at least every 4% ft. If the beams 
are further apart so that supports are over 
4% ft. apart, a running board must be run 
from beam to beam, and the wires cJeated 
on the board. (See Fig. 8.) It is a goog 






plan to avoid this by running the circuit 
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FIG. II. FIG. 12. 


wires parallel with beams or girders so as to cut out the ex- 
pense of the running board. This can usually be accomplished 
by running a sub-feeder from beam to beam and feeding the 
circuits in this manner, as shown in Fig. 9. 

On low ceilings or in lofts where cases are piled up, guard 
strips, shown in Fig. 2, must be provided 

In stables, breweries and all buildings subject to dampness 
and acid fumes wires must be run on porcelain knobs. not cleats, 
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FIG. 15. 


and must be rubber-covered. Feed wires running up side walls 
must be boxed in, or can be installed in iron conduits. Mould- 
ings are never permitted where dampness exists. All sockets and 
fittings for use in damp buildings must be specially made to 


withstand moisture. 
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FIG. 18. FIG. 10. 


Where wires cross damp pipes they should run over the pipes, 
not under, so that the moisture cannot drip on the wires. The 
wires should be covered with porcelain tubes where crossing 
pipes, to protect them in case they fall on the pipes. The tubes 
should be securely taped on the wires. 

In wiring stores, offices, or buildings having flat ceilings, cleats 
should be used. This is the cheapest and quickest way to wire 
such places, and where appearance does not count, is preferred 
for these reasons. Wires should have no kinks and must. be 


stretched very tightly. In wiring circuits with cleats, a good 
plan on straight runs is to tighten both ends after stretching the 
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wires, and then fill in with cleats at least every 4% ft. 
When circuits are run out of doors great care must be used in 


properly insulating the wires. Only waterproof devices and rub- 


ber-covered wire should be used for such work. At the point 
where wires run out of a building it is a good plan to have a 
switch and cut-out. Run them out in iron tubes so bent as to 
form a drip loop. An iron elbow pointed downward and with 
brushings on the end makes a good fitting for this purpose. 

In summer gardens and outdoor places of amusement open 
circuit wiring is extensively used. Use only porcelain knobs, 
no cleats, for outdoor circuit wiring. All the fittings should be 
waterproof, and care must be used in the selection of sockets. 

Strings of lights are very frequently desired to light gardens, 
walks, etc. A good scheme for wiring up such a string is 
shown in Fig. 10. The strain is taken by a galvanized iron 
cable. To this are attached the lamps by means of iron hangers. 
The split insulators on the ends grip the circuit wire as well as 
the socket wire. Such a method of stringing wires is the best 
to use, though a little more expensive than stringing them with- 
out the galvanized wire support. The circuit wires are pulled 
tight and fastened to the porcelain circuit breakers, as illustrated. 
Use insulated turnbuckles to keep the galvanized wire taut, 
which when slack can thus be readily tightened up. 

In factory work where there are a number of detached build- 
ings supplied by a central plant, outside line work becomes a 
necessary branch of the wireman’s trade. For such work triple- 
braided weatherproof wire should be used. Where wires enter 
and leave buildings they should have suitable supports, and the 
insulated turnbuckles should be used to take the strain off the 
pins and insulators. (See Fig. 11.) Use a good quality of 
insulator, as illustrated, and screw it on an iron pin. Wooden 
pins break too easily and for that reason should not be used. 

Lightning arresters should be installed on all outside feeders 
unless the runs are very short. Care must be used to properly 
install the lightning arresters, for if improperly erected they 
are dangerous. The ground wire should run to the ground in 
a straight line, not having any angles or bends. If run through 
an iron pipe the wires should be soldered to the pipe or the 
arrester becomes uscless. 

Stranded wires should be used; and should be fastened securely 
10 a copper ground-plate, and then soldered. This plate should 
be buried in damp ground surrounded by pulverized coke, or char- 
<oal. The ground plate should have at least two square feet of 
surface and be 1/16 in. thick. Paint over with waterproof paint 
where the wires are soldered to the plate, to prevent corrosion. 

In selecting fittings, such as rosettes, receptacles, etc., for use 
in connection with exposed wiring, the points to consider are 
prices, adaptability, appearances, and last but not least, whether 
they are National Electric Code standards—that is, are approved 
by the underwriters. 

Snap switches for use in connection with exposed wiring should 
be mounted on small porcelain knobs, as shown in Fig. 12. This 
allows the wire to be brought through the back of the switch 
without coming in contact with the walls. 

The commonest type of fixture is the drop light, in which 
the lamp socket is connected by means of flexible cord to the 
circuit wires. This connection is best made through a porcelain 
rosette, so that the strain shall not come on the connection. 

Receptacles of various types are used in connection with open 
wiring. Those herewith illustrated are suitable for the work. 
It is best to use those not having the exposed contact ears. (Figs. 
13 and 14.) 

For use in connection with wiring in damp places or out of 
doors weatherproof devices are necessary. For weatherproof 
drop lamps use No. 14 B. & S. flexible rubber-covered wire, which 
should be soldered directly on the circuit wires and to the lead- 
ing wires on the socket, which should be weatherproof. (See 
Fig. 15.) Lamp cord should never be used in damp places. A 
good receptacle for damp places is shown in Fig. 16. The base 
projects beyond the connecting plugs and a rim carries the drip 
away from the exposed contacts. Other forms of weatherproof 
receptacles are furnished with wires already connected, as are 
shown in Figs. 17, 18 and 19. With these it is necessary to solder 
the wires to the circuit wires and mount them on knobs, unless 
the wires are brought through the sides, as shown in Fig. 19. 
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District Supply in Rural Communities. 


The problem of supplying a large district with electric light 
and power from one large power station favorably located as 
regards fuel and water has always been an attractive one for 
engineering consideration ever since the high voltage transmis- 
sion of power began to be talked of. Such district supply, to 
small towns and villages, however, has had to await the develop- 
ment of high voltage transmission on a large scale before the 
experience and the apparatus necessary to cheaply construct 
small transmission lines were available. The time has now ar- 
rived, however, when, by virtue of the development in heavy 
power transmission, it is possible to obtain at a very reason- 
able figure the apparatus and technical knowledge necessary to 
construct fairly cheap and reliable transmission lines operating 
at from 6,000 to 20,000 volts, over which power can be trans- 
mitted from one large country village to a number of smaller 
ones in the same locality without running up an investment 
in transmission line which is prohibitory. The supply of a large 
number of villages from one power station has naturally been 
accomplished first in the suburban districts around our largest 
cities, where there are a large number of small towns a short 
distance apart. The small load to be obtained in any one town, 
would make the operation of a small central station in each town 
unprofitable. By supplying these towns over transmission lines 
from one or two central stations the character of the invest- 
ment is entirely changed giving it not only better returns but a 
stability that no single small plant operating in a suburban vil- 
lage could have. In the case of companies operating in the sub- 
urban districts around large cities, the usual rapid growth of the 
population of such districts, as well as the size of the popu- 
lation dependent on any one station of transmission line, has jus- 
tified a somewhat more expensive construction than can be 
justified in the case of village to village supply in rural communi- 
ties where the villages are not only small but a considerable dis- 
tance apart. It is with this latter class of district supply com- 
panies that we propose to deal especially in this article, as we 
believe that at the present time we are at the beginning of great 
development along this line among the rural communities, and 
especially those of the Middle West where stations in villages 
of less than 2,000 inhabitants are common. A number of com- 
panies operating in such rural villages have begun to extend 
their lines to neighboring towns with results so satisfactory that 
progressive central station owners in other towns, favorably 
situated for transmitting power to neighboring villages, will not 
fail to take advantage of the situation. 

The problem as it usually presents itself to the manager of a 
country electric light plant is something like this: Given a vil- 
lage of 1,000 to 2,000 inhabitants 7 to 15 miles distant from a 
larger town, and an electric light plant in both villages, will 
it pay to build a transmission line and transmit power, abandon- 
ing the steam plant in the small village? Or, if the smaller 
village has no plant at present, can one be put in and service 
maintained over the transmission line at a profit and with sat- 
isfaction to consumers? Generally speaking, the answer to these 
questions is yes. Experience in Illinois shows that through 
the open country a fairly substantial but small transmission line 
can be built at an expense of from $250 to $300 per mile. The 
cost of step-up and step-down transformers and lightning pro- 
tection will, of course, be somewhat in proportion to the power 
to be transmitted, approximating $20 per kw of capacity, but in 
any event, it is evident, without any very exact calculation, that 
a pole line with the necessary step-up and step-down apparatus 
will in most cases cost no more than a small steam plant to sup- 
ply the same capacity. The supply of a small village over a 
transmission line rather than with a small steam plant will us- 
ually mean the saving of the wages of one man in the smaller 
village. If the village is large enough to require the services of 
two men to operate the plant, one of these can be dispensed with. 
If a village plant is so small that it is operated by one man, it’ 
can sometimes be operated without any regular sub-station at- 
tendant if supplied over the transmission line, and an arrange- 
ment can be made with some man having other business in the 
small village to answer emergency calls to replace fuses, etc., 











JANUARY 6, 1906. 


an occasional visit being made by employees regularly main- 
tained at the company’s headquarters in the larger town. So 
much for saving of labor. As to saving of coal, it is well known 
that a very smal] plant equipped with high speed engines and 
carrying full load only a short time each day is about as uneco- 
nomical a proposition from the standpoint of fuel and mainte- 
nance as anything known in the central station line. The cost 
of maintaining the transmission line is not anywhere nearly as 
large as that of maintaining the small steam plant, and the re- 
liability and freedom from interruptions is greater with trans- 
mitted power. The larger station would usually have some little 
reserve, while a small station has no reserve, consisting usually 
of one boiler and one engine. This, too, in a country where 
boiler scale and lack of attention thereto may put the boiler out 
of business for a week at a tinee at most unexpected and unfor- 
tunate times. The cost of fuel per kilowatt hour in a large sta- 
tion as compared with a small station depends, of course, upon 
the types of equipment in both stations, but under conditions 
existing in country electric light stations the cost of fuel to 
supply the load in the small town in addition to the previous load 
is insignificant compared to the fuel required to run the small 
plant alone. Along with this question of generating economy must 
be considered several other items. It may frequently be the 
case that a power service which will give a day load can 
be maintained in the smaller town when it is supplied over the 
transmission line and that such service would be entirely out of 
the question if a small steam plant in that town had to be oper- 
ated all day to supply the service. The addition of such a power 
service in a small town to the power load already on the station 
in the larger town not only adds to the economy of generating 
current in the larger town but may, if steam heating is done 
from the larger station, enable additional customers to be taken 
profitably on the steam heating service, which service should us- 
ually be kept down to an amount which can be supplied from the 
exhaust steam all day without the necessity of putting live steam 
into the mains. Last, but not least, if a central station company 
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wf the company to Yates City, to do electric lighting at that 
place. This extension, of course, involved no engineering prob- 
lems other than those met in 1,100-volt distribution around Elm- 
wood. Last year a larger step was taken to increase the load. 
A franchise for electric lighting was secured at Brimfield, a 
town 6% miles northeast of Elmwood. Brimfield had a popula- 
tion in 1900, of 677. 

The map, Fig. 1, shows the location of Elmwood with refer- 
ence to the other towns supplied. This 6'4-mile transmission 
iine to Brimfield, is operated at a voltage of 6,600. The per- 
mission to set poles was purchased for a nominal considera- 
tion of farmers, almost the entire distance; this purchased right 
of way, being just outside of the right of way of the Chicago, 
Burlington & Quincy Railroad, which connects the two towns. 
No difficulty was experienced in purchasing this right to set 
poles. In the work of securing the right of way, Mr. Brown 
was accompanied by a farmer who was acquainted with nearly 
all of those from whom it was necessary to secure the right. 
The right of way expense therefore, was purely nominal, other- 
wise it would have been impossible to build the line at a cost 
that would have made it practicable. 

Fig. 2 gives a good idea of the pole line and construction. 
There is nothing remarkable in the pole line. Twenty-five foot 
cedar poles with 6-in. top were employed, except where extra 
height was needed for some special purpose. The usual two- 
pin cross-arm with the common separation between wires of 
28 in. was used, the transmission circuit, of course, being single- 
phase. The cross-arms are bolted to the poles. By bolting 
the cross-arms and gaining out the poles to receive the cross- 
arms, it was thought unnecessary to brace the cross-arths. The 









Brinfield 


24% Miles 


















1100 Volts | ‘weed 


Fic. 1—Map or Rurat District SuppLy AT EtmMwoop, ILL. 


can thus reach out to surrounding villages and supply the ma- 
jority of those within a given radius, it makes it possible to em- 
ploy a better grade of talent both in the engineering and business 
departments, putting it more on a par with companies operating 
in larger towns. To sum up the whole situation, district supply 
throws open the possibilities of making several small, poorly 
paying central stations into one profitable well managed com- 
pany. The following accounts of plants successfully operating 
a district supply service will be found of interest: 


DISTRICT SUPPLY AT ELMWOOD, ILL. 


Some time ago when E. L. Brown, the owner of the electric 
lighting plant at Elmwood, Illinois, found that he had developed 
a load on the station, nearly as large as was possible in Elmwood, 
he began to cast about for new fields to conquer. The result 
is, that from the electric plant of Elmwood electric light- 
ing service is now supplied to two other country villages. Elm- 
wood had a population in 1900 of 1,582. Two and one-half miles 
distant, is Yafes City, the population of which in 1900, was 650. 
The first move was to extend the 1,100-volt single-phase circuit 


poles were placed 130 ft. apart. The wire is No. 6 medium hard 
drawn copper. The insulators are the Victor No. 15 glass. 

The cost of the pole line between the two towns, 6% miles, 
was approximately $1,650, or $255 per mile No special sub- 
station or transformer house is used for the step-up and step- 
down transformers. The electric light plant and office at Elm- 
wood, is shown in Fig. 3. In front of the office is seen the step- 
up transformer with its lightning arresters, located on a plat- 
form half way up the pole. This arrangement of transformer 
and arresters, is shown more in detail, in Fig. 4. The trans 
former is 30 kw, oil-insulated, of Ft. Wayne manufacture. 
The lightning arresters and kicking coils, of General Elec 
tric manufacture, are in the boxes, seen on the opposite side of 
the pole, from the transformer. Fuses have been provided on 
the pole for the transformer but these will not be used, as they 
are unnecessary so long as there is a fuse on that circuit in the 
station. Separate feeders from the station, of course, supply this 
transformer. 

The step-down arrangement at Brimfield, is similar to the 


step-up arrangement at Elmwood. The method of managing 
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the. business at Brimfield is interesting, as it does away with 
the: expense of a man on regular pay at Brimfield. There are 
two men engaged in other work at Brimfield, who have been 
at times. employed on electric light work by the company, and 
these men .can be called up by telephone any time to answer 
emergency calls, such as puting in fuses, or making light repairs 
at Brimfield. The heavier work is done by the company’s 
regular employees. 

Right and one-half miles beyond Yates City, is the town of 
Maquon. Mr. Brown contemplates building a transmission 
line to that point, sometime in the future. 

The station at Elmwood is somewhat of a temporary character, 
having been hurriedly rebuilt some time ago, after a fire which 





FIG, 2.—TRANSMISSION LINE, 


compietely destroyed it. It contains three boilers, 66 in. by 16 ft., 
of the horizontal return flue type, housed in a brick boiler room. 
Another boiler of the same size is being added. The generating 
plant contains two 100-kw Ft. Wayne 133-cycle generators, and 
one go-light Wood. series arc dynamo. The engines are high 
speed, and transmit power through the medium of a line shaft. 
The coal burned is a mixed nut and slack, which costs only 





FIG: 3 ELECTRIC LIGHT PLANT, OFFICE AND STEP-UP TRANSFORMER 
AT ELMWOOD, ILL. 


40 cents per ton, Four men are kept regularly on the pay roll, 
in addition to Mr. Brown, who gives the business most of his 
time. Extra men are hired when there is an unusually large 
amount of work, in the way of wiring houses, or construction 

The rate authorized by the franchise is 20c. per kw-hour, but 
Mr. Brown has voluntarily reduced it to 1oc. per kw-hour. The 
minimum bill to any customer is one dollar per month. It is 


interesting to note that after the change was made from flat 
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rates to the meter system, the peak load is less than it was be- 
fore, although the gross amount of business done is greater, 
and the gross revenue better. An unusual system of wiring 
customers’ premises is in vogue whereby the company retains 
ownership of the wire on the customers’ premises, the customer 
paying for the labor of installation at a rate of 50 cents per 
lamp. The customer owns the fixtures on his premises. Mr. 
Brown considers this system attracts a number of customers in 





FIG. 4.—30-KW, O06900-VOLT STEP-UP TRANSFORMER AND LIGHTNING 
ARRESTERS ON POLE, ELM WOOD, ILL. 


a small town, who would otherwise think they could not afford 
to put in electric lights. No day service is given at present. 
DIRECT SUPPLY AT FAIRBURY, ILLINOIS. 

The Fairbury (Illinois) Electric Light, Heat & Power Com- 
pany, furnishes an excellent example to other small companies 
operating in country villages, of what can be done in the way of 
reducing operating expenses, and increasing the revenue, by 
supplying neighboring small villages electric light and power 
from one plant. .Fairbury, where the central station is located, 
was credited by the 1900 census with a population of 2,187 
while Forrest, about five miles distant, had a population of 952. 
The population of Fairbury has evidently increased very much 
since 1900. To the casual observer, it would appear, to have 
a population somewhere between 2,500 and 3,000. Many new 
houses have been built since 1900. Forrest has now probably 
from 1,200 to 1.400 inhabitants. 

The company has been operating electr:e lighting service in 
Forrest with current transmitted over a 6600-volt transmission 
line from Fairbury, since November 1, 1903. Previous to that 
time, a small electric light plant had been in operation at For- 
rest for several vears, but it had always been an unprofitable 
undertaking, a great many managers and owners having tried to 
It was a direct-current plant with 
one engine and one boiler. In 1903 the Fairbury Electric Light, 
Heat and Power Company purchased the plant for $2,250, which 
was, of course, less than one-half of the original cost, and 
represented a little more than its value as scrap. By some for- 
tunate trades, the company was able to realize about $1,800 on the 
old plant, the boiler being traded for a lot of coal at a neighboring 
coal mine, the engine and dynamo sold to second-hand dealers, 
while the copper used in the direct-current distribution, was uti- 
lized for alternating-current distribution in Fairbury and For- 


make it pay without success. 


rest. 
In January, 1903, when the steam plant was deing operated 


at Forrest, $125 worth of coal was burned, and the engineer 
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was paid $50 per month. This made an expense of $175 for that 
month, not including incidentals; or the time given to the plant 
by the owner, who also gave it some attention, in addition to 
the engineer. 

In January, 1904, the Forrest load was carried by means of the 
transmission line from the station at Fairbury. The Fairbury 
station for this month burned less than $25 worth more coal 
than in January, 1903. This extra $25 worth of coal, not only 
took care of the lighting of Forrest but also took care of the in- 
crease of load in Fairbury. At Fairbury a 55-hp grain elevator 
motor running about seven hours per day had been added since 
January, 1903, to say nothing of the actual growth of miscel- 
Janeous light and power business during the year. Moreover, 
coal cost 2™% cents per tom more than in 1903, and service was 
given to Forrest 23 hours per day, while before it had been given 
only during the night. The management estimates, that $15 
worth of coal probably represented the actual coal required, in 
the lighting of Forrest. 

The gross income of the Forrest plant, when it was taken 
over was about $165, the best month in the year. The gross in- 
come from Forrest now is over $275 the best month in the 
year. The cost of labor at Forrest is still about the same as 
previously, because one man is kept there to do wiring, and 
look after the interests of the company in that town. The ser- 
vices of this man, however, are made necessary by the increase 
in business. 

The great reduction in operating expenses by virtue of the 
transmission line has been given, and it is now in order to in- 
quire into the cost of the line and the character of its construc- 
tion, as well as the cost of changing the existing distributing sys- 
tem in Forrest. The 6,600-volt, single-phase transmission line 
from the step-up transformers in Fairbury, to the step-down 
transformer in Forrest, a distance of 434 miles, cost about $1,500, 
or $316 per mile, for the pole line. The step-up and step-down 
transformers, each of 50 kw capacity, with lightning arresters, 
etc., cost $500 each. The high-tension line proper, therefore, 
cost about $2,500. Besides this there was the expense of chang- 
ing the distribution in Forrest from direct to alternating-cur- 
rent. The cost of purchasing transformers and changing the 
Forrest distribution system, was about $3,000, making a total in- 
vestment in the Forrest plant of $5,500, including the purchase 
price. The reduction in the operating expenses as before given, 
it is seen was enough to make the change profitable. At the 
present time there is no power load at Forrest, but it is hoped 
to soon secure some motors there, including water pumping 
for the city and railroads. It goes without saying that the 
change was a good thing for the Forrest service, as the current 
is now on the lines 23 hours per day, and it is possible to obtain 
power service where it could not before be obtained. 

The transmission line ,of 434 miles length, and operated at 
6,600 volts, was built mainly with 20-ft. poles, having 7 in. 
tops, as seen in Fig. 2. The poles are placed 120 ft. apart. At 
highway crossings, and in the towns at either end, higher poles 
are used. The distance between wires is 36 in. The insulators 
are Hemingray glass type, grooved, double petticoat, bought i 
the open market. The wire is No. 8 soft drawn copper, the soft 
drawn being selected because of some disastrous experiences 
President Foster had with hard drawn copper in a neighboring 
city. } 

The station at Fairbury contains three horizontal return flue 
boilers. Two of these are 5 ft. x 16 ft. with 4-in. flues and one 
5 ft. x 14 ft. with 2'4-in. flues. The latter boiler was purchased 
from a mill, which was procured as a power customer by so do- 
ing As the company needed the boiler and it was necessary to 
take it to secure the power business from this mill, it was con- 
The engine room contains two high speed 


sidered a good move. 
From one of 


engines, one Ideal and one New York Safety. 


these engines is driven one 120-kw, 1,100-volt. 125-cycle General 
Electric single-phase alternator, and one 35-kw alternator. From 
the other engine is driven a 7o-kw alternator and a go-kw 
Fort Wayne 500-volt, direct-current power generator. All of 
the present power load except fan and dental motors is carried 
from the 500-volt, direct-current generator. The engine room 
is of wood with a concrete floor. It is expected to put up a 
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brick building in place of the wooden one next year and to pro- 
vide for additional capacity. 

The maximum or peak alternating-current load at Fairbury 
is 107 amperes at 1,100 volts. The peak load on the Forrest 
feeder is 35 kw. The maximum load on the direct-current power 
service is 65 kw. The connected power load is 128 hp in 500- 
volt motors. The company has secured almost every power user 
in Fairbury except the city pumping plant. The city is now 
spending from $3,500 to $3,900 per year pumping its water. The 
company offered to do the city pumping for the amount of the 
present city’s coal and coal haulage bills, which would result 
in the saving for the city of something like $2,000 per year. 
The mayor’s brother-in-law runs the city’s pumping plant, how- 
ever, so the company is waiting for a change of administration 
before any further attempts to secure the pumping contract. 

Power is sold by meter in both towns. There are about 240 
meters in Fairbury, of which 200 are in residences. Gasoline 
arcs have been temporarily making some inroads in the com- 
mercial store lighting business. The rates are 13 cents per kw- 
hour for residences, and 10 cents for stores, with no minimum 
bills. 

The rates for power are from to cents down to 2% cents per 
kw-hour, although the company has but one customer who gets 
as low as 3% cents. This is a large motor with a steady load. 
The company does not furnish free lamp renewals, and sells 
lamps to customers at 25 cents each. Various types of meters 
are in use, those in Forrest being mostly of Fort Wayne manu- 
facture. The meters now being installed are Westinghouse. For 
a smal] town, the company is making great headway in the in- 
troduction of electric flat irons, having over a dozen in ser- 
vice, and the number rapidly increasing. The city of Fairbury 
takes 83 25-candle, 3.5 ampere incandescent street lights, and six 
alternating-current arcs. Forrest takes forty similar incandescent 
and four arcs. 

The average coal consumption per month: for the year is 
175 tons; 200 tons were burned in November, 1905. Coal is mined 
near by and obtained at a very low rate, averaging about 50 
cents per ton. 

The operating force required is three men in the station, the 
equivalent of two men at Fairbury on outside work, and one 
man at Forrest, besides the time given to the business by Mr. H. 
A. Foster, vice-president and manager, and W. B. Decker, secre- 
tary and treasurer. 

The gross earnings for Fairbury were $1,134 per month for 
November, 1905, in Fairbury, and $275 in Forrest. The total 
amount invested in the company’s property is about $35,000. 
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Central Station Economics in Massachusetts. 
A Study of Two Typical Medium- 
Sized Companies. 





N the remarkable material development of which the United 
States is the seat, the electrical engineer is playing an un- 
precedented part, but already the signs are at hand that the 

pioneer work of the nineteenth century is being superseded by 
activities in which the elimination of waste, the meeting of com- 
petition and the securing of new business are the vital factors. 
Particularly is this true in the central station industry, which 
to-day faces gas competition of the keenest kind, while at the 
same time the possibilities in the way of improved operation and 
extended applications of electricity are unusually attractive. 

The small and medium-sized central stations are subject to 
the same laws of supply and demand which control the service 
of the largest plants. In many quarters there has been and is a 
feeling that the resources of a company of the lesser magnitude 
do not warrant the application of the same kind of operating 
analysis of the adoption of the advertising and general business 
methods of the large companies. While this is true as far as 
total expenditures are concerned, it is a grave mistake to over- 
look the results which can be secured by the practice of these 
advanced methods on a smaller scale. In the hope that the man- 
agers of small or medium-sized plants will find helpful sugges- 
tions in: the methods of two typical Massachusetts companies 
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operating in cities of about 40,000 inhabitants, the following ac- 
counts of these plants have been prepared: 
SALEM ELECTRIC LIGHTING COMPANY. 

The Salem Electric Light Company was formed in 1881 and 
was the third electric light company in Massachusetts to do busi- 
ness. For nearly a quarter of a century the president has been 
Mr. Charles H. Price and the treasurer, Mr. H. M. Batchelder. 
The present general manager is Mr. S. Fred Smith. The com- 
pany serves Salem and a small part of Peabody, including a pop- 
ulation of about 40,000. A single power plant located in Salem 
supplies the territory. This station contains eight 125-hp hori- 
zontal return tubular boilers operating at 115 lb. pressure, and 
one 350-hp Babcock & Wilcox water-tube boiler built for 150 Ib. 
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FIG. I.—SALEM ELECTRIC LIGHTING COMPANY. 


or over. The chimney is of brick, 130 ft. in height, with an inside 
diameter of 6 ft. at the base and 6 ft. 6 in. at the top. 

The engine and generator equipment includes one 500-hp 
Greene horizontal cross-compound engine driving by shafting two 
200-kw, 2,300-volt, General Electric, three-phase alternators; a 
D-62 and a 100-kw, 500-volt generator and a 100-kw exciter; a 
McIntosh & Seymour, 635-hp, vertical, compound engine, direct- 
connected to a 400-volt, General Electric alternator and a goo-hp 
engine of the same make and type direct-connected to a 600-kw 
alternator. There are also three 125-volt machines aggregating 
95 kw, and a 200-kw, General Electric, 500-volt generator driven 
by a 2,300-volt synchronous motor. The feed-water heater is of 
National make. City water is used in the boilers and is metered 
on the cold side. The condensing plant is of Deane & Worth- 
ington make, with a Barr condenser in addition. Four of the 
horizontal return tubular boilers are equipped with Reagan 
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FIG. 2.—-SALEM ELECTRIC LIGHTING COMPANY. 


grates, as is also the Babcock & Wilcox boiler. The coal quality 
is determined largely from kw-hour records and weight tallies, 
together with an inspection of the ashes, which are normally 
small in bulk, spongy and soft. The boilers are operated with 
some banked and others cold, according to the load conditions. 
For fire protection the power house is supplied with extinguish- 
ers, pai . and hose, the boiler house and parts of the station not 
immediately in proximity to electrical machinery being equipped 
with wet sprinklers. Daily records of the coal consumption per 
kw-hour are filed and summarized monthly in a report to the 
general manager, reproduced in blank form herewith (Fig. 6). 
This blank is remarkably complete and shows at a glance the 
performance of the station and condition of the entire distribut- 
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ing equipment of the company, including network, renewals, 
repairs, sales, etc. 

The efficiency of production in the power plant has been lately 
increased by the use of direct-connected units. The total output 
of the station during the year ending June 30, 1905, was 2,862,083 
kw-hours. The service furnished covers street lighting by al- 
ternating-current, 6.6-amp., enclosed series arcs; 220-volt, three- 
phase power for miscellaneous work, incandescent lighting at 
2,300 volts primary, 60 cycles, 112 volts secondary, and a 125- 
volt, direct-current circuit from the exciter which is used for 
automobile charging at owners’ residences, etc., dental motors 
and furnaces. About 25 electric automobiles are in use in Salem 
by physicians and other persons, and the convenience of being 
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FIG. 3.—SALEM ELECTRIC LIGHTING COMPANY. 


able to charge one’s machine at home is much appreciated by the 
customers of the company. 

Pole tests are made yearly on the company’s lines, and large 
transformers are fast replacing smaller scattered units. This 
practice is now followed exclusively, at Salem, and transformers 
as high as 800 lights capacity are in service. The three-wire 
secondary system is used in all such installations. All trans- 
formers are of the General Electric Company’s type and pattern. 
As the company’s lines extend all over the territory of which 
Salem is composed, there is no difficulty in supplying customers 
located long distances from the power house. Portable watt-hour 
meters are used in service tests, and in the tunnel adjoining 
the tracks of the Boston & Maine Railroad at Salem the vibra- 
tion is so severe that watt-hour meter tests have to be made at 
least every three months. 

The card index is elaborately employed at Salem and some of 
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FIG. 4.—SALEM ELECTRIC LIGHTING COMPANY. 


the more representative cards are reproduced herewith. Records 
of commercial lamp locations, sizes, the history of each cus- 
tomer’s installation (Fig. 1, lines for dates of inspection on 
reverse), conditions as to wiring, inspection, disconnections and 
apparatus, transformer and meter records, locations, removals, 
tests, leads, voltage and type, arc lamp records, Nernst lamp 
particulars (Fig. 3) and motor data (Fig. 2, lines for data of in- 
spection on reverse), are all filed completely and compactly for 
ready reference by the card system. The company does not 
employ long contract forms in dealing with the customers; the 
signature and service particulars are filed on a 3-in. by 5-in. card 
only, as shown in Fig. 4. 

The superintendent, his assistant and the foreman of cor- 
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struction each is provided with a residence telephone by the 
company. A special feature of the Salem ‘situation is that the 
company carries out inside construction and wiring. A force 
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FIG. 5.—SALEM ELECTRIC LIGHTING COMPANY. 


of about a dozen men and a foreman are engaged upon this 
work. Each man is thus to a certain extent an advance agent 
of the company, and a considerable amount of new business is 
gained in this way. The foreman does more or less soliciting 
also. The company advertises frequently in the local papers, 
changing the text as appears desirable. Applications of elec- 


tricity are shown at the office occasionally, preferably about the. 


15th of the month, when bills are principally paid. Lamps, fix- 
tures and heating apparatus usually form the basis of this exhi- 
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FIG. 6.—SALEM ELECTRIC LIGHTING COMPANY, 


bition, which would be made more extensive if space were avail- 
able at the office. 

The rate of incandescent service is 20 cents per kw-hour, with 
a 25 per cent discount if the bill is paid by the 15th of each month. 
At the end of the year if the bill amounts to $500 or over, an 
extra 10 per cent discount is made, covering the whole year; 
if the bill equals or exceeds $1,000, another 10 per cent is de- 
ducted. Very large consumers are given a special rate. Signs 
are supplied at incandescent rates, and power rates vary from 10 
cents to 2 cents per kw-hour, according to the amount used. 
Lamp renewals are free. Commercial arc lamps are supplied 
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at 20 cents per kw-hour, with 50 per cent discount. Summer re- 
sort lighting is executed at 25 cents per kw-hour, with 25 per 
cent discount for prompt payment of bills. Electric heaters are 
supplied at incandescent rates in small installations and prac- 
tically at power rates in large establishments. 

Gas competition has been well met by Nernst and “Meridian” 
lamps. During the last 14 months over 667 three-glower Nernst 
lamps have been installed. The glowers are renewed free of 
charge by the company. Inspectors are available at any time 
to give advice to customers as to the proper use of apparatus. 
No apparatus is rented by the company, but wiring is installed at 
cost prices. 


HAVERHILL ELECTRIC COMPANY. 


The Haverhill Electric Company supplies power and lighting 
current in the city of Haverhill and the near-by town of Grove- 
land. It serves a population of about 40,000, based upon the 1905 
State census. Its officers are: President, C. H. Tenney; :vice- 
president, F. P. Royce; treasurer, E. A. Bradley; general man- 
ager, A. B. Tenney; local manager, H. T. Sandry; chief elec- 
trician, F. C. Sargent. 

The power station is located in Haverhill on Water Street and 
the local offices of the company are located on Merrimac Street, 
Haverhill. The general offices are at 84 State Street, Boston, and 
the Haverhill Company is one of several under the same general 
centralized management. 

At Harverhill the power station is in process of remodeling 
after the best standards of modern practice, and the new work is 
nearly completed. The equipment consists of four 125-hp hori- 
zontal return tubular boilers and two 650-hp Babcock & Wilcox 
boilers; one Harris-Corliss, horizontal, cross-compound, 350-hp 
engine belted to a 500-kw, direct-current generator for 600-volt 
service; one Harrisburg, tandem-compound, 800-hp engine belted 
to a 500-kw, 600-volt generator, and two 1,000-kw Westinghouse- 
Parsons steam turbines, 1,800 r.p.m., direct-connected each to a 
2,200-volt, three-phase, 60-cycle alternator; two Brush are ma- 
chines, each driven by a 100-hp induction motor, and a 125-hp 
induction motor driving a D-62 generator which carries the direct- 
current motor load after 7 p.m. All but one of the exciters is 
motor driven. 

The boilers are equipped with induced draft supplied by two 
Sturtevant fan engines. The turbines are equipped with Worth- 
ington surface condensers. Fuel is handled from barges on the 
Merrimac River by an industrial railway and a Robins belt con- 
veyor, automatic stokers being a possibility of the near future. 
The coal is fed to the boiler room by gravity from the overload 
bunkers. Ashes are handled by a belt conveyor. The engine 
room is equipped with a hand-power traveling crane of 20 tons 
capacity. 

The distribution circuits of the Haverhill station are in some- 
what of a transition state from direct to alternating current. 
The 550-volt, direct-current power load is gradually being changed 
to alternating, but at present power is supplied at 2,200 volts, 
three-phase, 60 cycles, stepped down to 550 volts for induction 
motors from 5 hp up, and also at 550 volts direct current. The 
Brush arcs are of the 9.6-amp., direct-current type, for street 
lighting. Incandescent lighting is carried out on the 2,200-volt, 
single-phase plan with 104-volt or 208-volt secondaries. Multiple- 
arc lamps of the alternating type are largely used in commercial 
service.* Not an air-cooled transformer is in service at Haverhill. 

The operation of the power station is regularly checked by 
kw-hour and fuel records, and the cost of manufacture is now 
being decreased by the introduction of modern equipment, with 
its higher efficiency at all loads. These records are kept daily 
and in the near future an improved blank will be substituted 
for the present style of, record. Water consumption, oil and 
supplies are also carefully supervised. The power house force 
works on ten-hour shifts. Drawings and data are filed mainly 
in the Boston office. The circuits are tested daily for grounds 
and crosses, and large transformers with concentrated loads are 
superseding the smaller scattered transformers. The largest 
transformers have an output sufficient to maintain 200 16-cp 
lamps. The three-wire secondary system is not used. At the 
power station the old boilers are usually not used except under 
specially heavy loads, and after midnight the fires of such as 
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are not needed are banked. The power house is equipped with 
sand pails and chemical extinguishers for fire protection. All 
the old series arcs in use in mercantile establishments are now 
superseded by multiple arcs on the alternating-current system. 
The économy of distribution was much improved during the 
summer of 1905 by the changing of the frequency from 133 and 
125 cycles to 60 cycles. The elimination of some of the belted 
apparatus in the power station was also a step toward higher 
efficiency in current generation. 

Telephones in residences at the expense of the company are 
provided in the case of the local manager, chief engineer, elec- 
trician, line foreman and assistant. Meters are tested by the 
stop-watch method, with indicating instruments. 

Standard advertisements are carried in the local press. Cir- 
cular letters are mailed to customers occasionally, as matters of 
interest corhe up. A prominent feature of the company’s adver- 
tising is the’use of a “talking sign” at its main office in Haver- 
hill. This sign can be’ changed*at will):and it tells the story of 
applications of electricity in a most striking and effective manner. 
One’ mati devotes his entire time to*the securing of new» busi- 
néss. An admirable exhibit ofselectrical: appliances: is *maintained 
at the Haverhill office. Pamphlets (Fig. 11): and circulars: bear- 
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FIG. II.—HAVERHILL ELECTRIC COMPANY, 


ing upon rates and equipment are pigeon-holed near the door 
so that customers coming in to pay bills or to inspect the prem- 
ises may freely partake of the information. Near the cashier’s 
desk an illuminated sign points the way to the window ledge, 
and on a shelf in the rear is disposed a variety of electric heating 
equipment with facilities for its immediate operation. 

_ One of the most interesting exhibits in the outer office is a 
group of high-frequency incandescent lamps mounted upon a 
panel with the rates shown below, the lamps being wired for 
regular service. These bear the legend: 


HicH-Erriciency Units. 
Cost per lamp per hour at regular rates: 


140 cp. 240 cp. 105 cp. 180 cp. 70 cp. 120 cp. 
Distributed Downward Distributed Downward Distributed Downward 
3Mec. 3c. 2 8/loc. 2 8/toc. 1 4c. 17%c. 


Another panel of the same character shows the cost per lamp 
per hour at regular net rates, the lamps being either ordinary in- 
candescents, “Meridians,” 25-cp and 50-cp, or “Hylos,” 16 and 1-cp: 


2 cp. 4 cp. 8 cp. 16 cp. 25 cp. 
2/10c. 3/10c, 4/l1oc. 4c. 


32 cp. 50 cp. 


9/10¢c. I §/10¢c. 1 8/1oc. 
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A table of prices of high-efficiency units is also mounted upon 


the wall: 


No. Watts. Lamps. Holder, Reflector. Total. 
3 125 $0.50 $0.15 $0.70 $1.35 
4 187 70 fd -90 1.75 
5 250 .90 «15 1.05 2.10 


In the rear is a room about 30 ft. square devoted to the dis- 
play of chandeliers, lamps, shades, drop lights, signs, fixtures, 
fittings and Christmas tree equipment. The room is provided 
with dark curtains, so that the daylight may be readily elimi- 
nated, and with easy chairs and rugs for the comfort of its 
patrons. A large display window fronting on Merrimac Street 
is also utilized to exhibit electrical equipment appropriate to the 
season. 

Quotations for power and its sale are based upon the follow- 
ing scheme of rates: (1) Service or “Readiness-to-serve” charge. 
This is $1.50 per “hp of demand” per month. (2) Power charge, 
ranging from 3.7 cents per kw-hour to 8 cents per kw-hour, ac- 
cording to the amount consumed. For customers desiring to 
avoid the monthly service charge, and for those who propose 
to use power but a few hours during the day, non-contract serv- 
ice is rendered on the regular lighting rates, which are: 

First 50 kw-hours, at 15 cents; next 50 kw-hours, at 13 cents; 
next 100 kw-hours, at 11 cents; néxt 50 kw-hours, at 10 ¢ents; 
additional power, at 12 cents. 

A minimum charge of $1 per month is made to all power con- 
sumers on this basis. The “hp of demand” is determined by 
tests made by the company’s electrician, and it represents the 
maximum horse-power required to operate the factory or estab- 
lishment. The result of this test is used for the first year’s con- 
tract unless the customer increases his plant, when it is deter- 
mined afresh. 

Commercial arc lamp rates are based upon a minimum monthly 
charge of $1.50 net per connected lamp per month, with the 
following net rates: 

The first 32 arc lamp-hours per month at 7% cents; next 50 
arc lamp-hours per month at 3 cents; balance arc lamp-hours per 
month at 2 cents. 

Customers who do not wish to guarantee the minimum charge 
of $1.50 per month per lamp are allowed arc lamp service at 
regular incandescent rates. In stores or factories where there 
is no wiring the company furnishes all the material and labor 
free of expense, provided the customer makes a three-year con- 
tract. If a two-year contract is made the company pays two- 
thirds, and if a one-year contract, one-third the cost of installa- 
tion. Concentric diffusers are supplied free of charge and the 
company maintains the lamp free of charge. 

In connection with incandescent lighting rates it was formerly 
the practice of the company to allow discounts varying from 20 
to 40 per cent, according to the size of the bill rendered. This 
schedule was not considered equitable, for if a customer’s bill, 
for instance, amounted to $19.99 he was entitled to a 25 per cent 
discount, whereas, if he consumed one cent’s worth more of 
current he would get a 30 per cent discount; or in other words, 
by burning one lamp one hour longer the net bill for the service 
rendered would be $14 instead of $14.96. Hence the sliding scale 
was adopted, as previously tabulated. If the mains are near the 
customer’s premises no charge is made for connecting the service. 
In case a deposit is asked the company pays 6 per cent interest 
upon it. The first set of lamps and renewals are free to the cus- 
tomer. Electric sign and heating rates approximate the incan- 
descent schedule. When the bills are rendered 10 per cent is 
added to the net rates. This is taken off if the bill is paid within 
10 days. 

Gas competition is met by the use of 6-amp., alternating-cur- 
rent, multiple enclosed arc lamps, by high efficiency and “Me- 
ridian” incandescents. Some 4-amp., alternating arc lamps are 
in use also. The card index is largely used in the office for meter, 
motor, soliciting and test records. The first installation of high- 
efficiency lamps is charged to the customer. An initial charge of 
10 cents for turn-bulb “Hylo” lamps and 12 cents for pull-string 
“Hylos” is made, with free renewals. When apparatus is pur- 
chased for customers a charge of 10 per cent to cover handling 
is made. The electrician and the inspectors do all in their power 
to help customers get the full benefit of their equipment. 
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GROUNDING LOW-POTENTIAL CIRCUITS. 


It might interest your readers to know that in Boston and 
vicinity the grounding of secondaries is being rapidly accom- 
plished. The following rules which were gotten up by a confer- 
ence between the Boston Board of Underwriters, the Boston 
Municipal Wire Department, the Boston Edison Company and the 
New England Insurance Exchange-have been in force since 
March. These rules are not intended to modify, but to explain 
and amplify Rule 13 A of the National Electrical Code so as 
to provide more detail requirements than now exist where any 
part of the grounding is inside of buildings. In connection with 
these rules the user is directed also to Rule 13 A of the National 
Electric Code. The rules follow: 

1. The usual report must be filed with the New England 
Insurance Exchange for each installation to which ground is 
attached. 

2. Before any ground is plated on the neutral of a three-wire 
or on either side of a two-wire installation, a test for grounds 
must be made, a voltmeter being used to determine the insulation 
of the system; and where more than one installation is supplied 
from the same transformer or bank of transformers a test must 
be made of all such installations before any ground connection 
is made. 

Where the insulation fesistance between any installation and 
ground is below that given by the table in Rule 66 of the 
National Electrical Code, the party making the test shall notify 





AND 2.—GROUNDING CLAMP. 


FIGS. I 


the New England Insurance Exchange and such installation must 
be examined and brought to an insulation which will equal that 
called for by the table, before said installation or any other 
installation supplied by the same transformer or bank of trans- 
formers maybe grounded. 

3. When the ground connection or any part of the ground wire 
is inside of any building other than a central station or sub-station, 
then the following provisions must be complied with: 

(a) The size of the ground wire to be not smaller than No. 4 

B. & S. gauge, and to have an approved rubber insulating 
covering, National Electrical Code Standard for from o to 600 
volts. » 
(b) The ground wire shall be.connected to the system on the 
street or service side of the main cut-out and switch, the con- 
nection being made by a thoroughly made joint properly sol- 
dered and taped. 

(c) The ground connection to be made only to water pipes 
The connection must, if practicable, be made on the street side, 
t. ¢., the entrance side of all service cocks, meters, etc.—and always 
as near as practicable to the point where the water pipe enters 
he ground wire to be sweated into a lug attached 
and the clamp firmly 


the building. 
to an approved clamp (Figs. 1 and 2). 
bolted to the water pipe. All rust and scale must be removed 
from the pipe where the clamp is attached. 

(d) The ground wire to be kept as far as practicable on the 
outside of the building, to which it may be diréctly attached by 
cleats or straps or on porcelain knobs. Staples must never be 
used. 

(e) Where it is necessary to run the ground wire through any 
part of a building other than the basement, it shall be run in 
basements, the wire shall be 


approved moulding. In ground 


supported on porcelain or run in approved moulding, 
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(f) Wherever the ground wire passes through any wall of a 
building, it shall be protected by an approved porcelain bushing. 

(g) The ground wire should always be run in as straight a 
line and with as few bends as practicable, and must be properly 
protected where exposed to mechanical injury. 

The proper protection can be secured by use of an approved 
moulding, and as a rule the ground wire on the outside of a build 
ing should be in moulding at all places where it is within 7 ft. 
from the ground. 

As these detail requirements had proved useful and satisfactory 
in the New England territory, both to the electrical and insurance 
interests, it was thought best to recommend them for adoption 
by the Underwriters’ National Electric Association, and at the 
December meeting they were adopted and incorporated in the 
Code, with the exception, of course, of the details of testing and 
reporting, which would vary in the different departments. 


Boston, MAss. C. M. Gopparp. 


SOME OPERATING EXPERIENCES. 

When operating electrical machinery the operator may some- 
times encounter experiences which at first thought seem to depart 
radically from fundamental laws governing the action of electrical 
machinery, but which upon investigation prove to be due to very 
simple causes. The following experiences gained in the operation 
of a 10,000-hp hydro-electric plant may be of interest to some of 
The first trouble encountered was due entirely to 


your readers. 
In this case the machine was an 875-kw, 


armature reaction. 
175-volt 14-pole shunt-wound direct-current generator carrying a 
load of 5,000 amperes. The load on this generator under normal 
conditions is perfectly steady, the output being consumed in elec- 
tric furnaces for the manufacture of chloride of potash. Occa- 
sionally, however, these furnaces fluctuate considerably, the varia- 
tion sometimes amounting to from 1,500 to 2,000 amperes. Early 
one morning the load began to fluctuate very much, and before 
the attendant could “kill” the machine it emitted a considerable 
volume of,smoke. This was rather unusual, as the voltage was 
generally reduced on the machine until the furnaces were ad- 
justed; the voltage was then increased to normal without any 
indication of trouble on the machine, 

On making an investigation to determine the cause of the smoke, 
nothing could be found wrong with the armature, but it was 
found that one turn of each of the fourteen field coils had been 
very hot, in fact, sufficiently so to blister the paint. This was a 
puzzler at first, but on further examination the cause was easily 
explained. The coils were wound with No. 4 wire, and there 
was no covering over the coil except the cotton covering on the 
wire. The turn which had heated abnormally was the last turn 
of the coil and the end of the last turn was soldered to the 
turn next to it in order to hold the end in place, thus making a 
closed loop of one turn around each pole. The remaining solution 
of the problem was then obvious. The variation of current in 
the armature, which possibly amounted to 3,000 amperes, was 
very rapid and regular, and in consequence the armature reaction, 
which varied directly with the current in the armature, induced 
a current in this closed turn around each pole, and inasmuch as 
this turn naturally had a very low resistance an enormous cur- 
rent was induced in-it, causing it to heat excessively. It might 
be added in passing that this turn was the last one on the coil 
and nearest the armature, thus obtaining the maximum effect of 
the armature reaction and acting somewhat similar to a damper 
on a rotary converter. 

After remedying this trouble the machine was built up and 
the load put on without giving any further trouble. Another 
machine which caused some trouble was a 700-kw 2,200-volt 125 
cycle single-phase alternator. This machine had been dismantled 
in order to make some repairs to the turbine to which it was 
connected, The alternator it of the internal revolving-field type, 
the revolving field being 8 ft. in diameter and having 60 poles 
The machine ran at 275 r.p.m..After the repairs in the turbine 
had been completed and the machine. reassembled, it was started 
up and gradually brought. up to normal speed without. exciting 
the field, in order to make certain everything was all right. After 
everything had been going nicely for a few minutes the signal 
was given to put on the load and the switchboard attendant pro- 
ceeded to build up the machine. The machine had not reached 
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more than one-third of its normal voltage when it uttered a dismal 
groan and emitted smoke. The alternator was immediately 
“killed” and an examination made for hot coils in the armature, 
as it was thought that possibly in reassembling the machine some 
of the coils had been crossed, but nothing hot could be found. 

Another attempt was made to build up the machine, and 
although the voltage was run up a little higher, the same noise 
was emitted, but it was discovered that it was not smoke that 
the machine was throwing out, but dust caused by the revolving 
field rubbing against the armature on the left-hand side of the 
machine. The machine was instantly stopped, and on investiga- 
tion it was found that in resetting the armature it had been set 
about 1/16 in. off center, thus bringing he armature nearer the 
poles on the left-hand side than on the right-hand side; although 
there was still an air-gap of % in. on the close side, which ac- 
counted for the machine running free when the field was not 
excited. When, however, current was sent through the field coils, 
there being an air-gap of % in. on one side and % in. on the 
other, the magnetic attraction between the field and the arma- 
ture was great enough to pull the field over against the armature 
on the left-hand side and cause it to rub, although this does not 
seem possible when one takes into consideration that the shaft is 
16 inches in diameter and the bearings were all in their proper 
places. After jacking the armature over to its proper position 
the machine was started up and the load put on without giving 
any further trouble. 


NraGARA FaAtts, N. Y. E. C. CHANNING. 





SOME PRACTICAL ELECTRICAL KINKS. 

In electrically operated plants the reversal of the polarity of 
a generator usually causes considerable annoyance and trouble, 
especially if other generators are to be connected with the reversed 
machine, In plants where only one unit is employed, the reversal 
of this unit does not usually cause any trouble, since if the out- 
put is used for incandescent electric lighting it would be only 
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FIG. 3.—-COMPOUND-WOUND GENERATORS IN PARALLEL, 


necessary to reverse the connections of the voltmeters and am- 
meters, which does not require the shutting down of the reversed 
unit in order to make these changes. Where two or more units 
are employed the polarity of each generator must be the same, 
otherwise it will be impossible to couple them on the same bus- 
bars.. Referring to Fig. 3 and assuming that generator No. 1 
is in motion and reversed, two remedies are available. The 
generator in motion may be re-reversed, or the generator at rest 
may be reversed. In practice the quickest remedy will be to 
reverse the generator at rest, because the reversed generator is in 
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motion and in order to reverse this machine it will be necessary 
to start up another unit and shut down the reversed machine. A 
generator may be reversed very quickly and without causing the 
slightest damage in the following way: 

It is assumed that the machine to be reversed is at rest and 
it is important before beginning operations to open the main 
switch of this machine. All the brushes should now be raised 
or insulated from the commutator, and after this is done some 
fuse wire substituted for the main switch (from 25 to 75-ampere 
fuse wire will be sufficient for the average size generator). 
The substitution of fuse wire across the terminals of the switch 
will have the same effect on the circuit as if the main switch were 
closed. The fuse wire should next be covered with some material, 
preferably asbestos paper, so as to preclude the possibility of fire 
or injury to persons when the fuse wires blow. Everything is 
then ready for reversing the machine. By simply throwing back 
the brushes on the commutator, or quickly removing the insulation 
from between the brushes and tne commutator, as the case may 
be, the reversal of polarity will take place and the fuse wire 
which was substituted for the main switch will be blown. The 
machine can then be started up as usual and it will be found 
that it will have the same polarity as the dynamo which supplied 
the current for the reversal. The simplicity of this method is 
obvious and excludés the necessity of changing the dynamo leads 
and finding the positive and negative wires. 

A simple method of determining which is the positive and which 
the negative lead from a dynamo is as follows: Mix one part of 
iodide of potassium with ten parts of distilled water and moisten 
some white blotting paper with this solution. When the ends of 
the leads are placed on the opposite engs of a small strip of this 
paper the positive lead will leave a discoloration, while no evi- 
dence of color will be found at the negative lead. The positive 
or negative pole of a motor or generator may be easily found 
with a pocket compass, the positive pole of the motor or 
generator attracting the south pole of the compass needle. A 





— > 
_ Fa — 
ss a 
—_—- 
=> 





Counterweight 

















FIG. 4.—BARREL RHEOSTAT. 


dynamo may reverse its polarity owing to the breaking of a field 
wire or owing to the rapid burning out of the rheostat, and the 
polarity may also be reversed if the exciting current is not sent 
through the field coils in the proper direction. ‘ 

The “barrel” rheostat is a good temporary device whenever the 
regular rheostat burns out. The following notes regarding its 
use may be of interest. When using this form of water rheostat 
care should be taken not to employ too much acid or salt in 
order to increase the conductivity of the water, because the 
moment current begins to flow through the water a rapid wasting 
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away of the positive plate will take place and this may lead to 
trouble. Referring to Fig. 4, it is evident that with an acid 
solution and with the upper or movable plate connected to the 
positive lead the electrolytic action may eat away the conductor 
connected to the plate and thus permit this to fall, with the result 
that the polarity of the generator may be reversed. If, as shown, 
pulleys and weights are used to hold the plate in certain positions, 
the wasting away of the wires supporting the positive plate will 
finally render this wire too weak to support the weight of the 
plate, and hence the plate will drop, and unless the balancing 
weight is supported independently the wire will be drawn out of 
the water, the circuit suddenly opened and the reversal of the 
dynamo almost sure to follow. For this reason it is best to 
connect the negative lead to the movable plate and the positive 
lead to the plate at the bottom of the barrel. 

When using the barrel rheostat it will be found that the voltage 
cannot be controlled with the same ease as with the ordinary 
rheostat, but further variation of the voltage may be obtained 
by manipulating the throttle valve of the engine or by shifting 
the brushes. It is not always advisable to shift the brushes for 
voltage control, it being more practical to partly close the throttle 
valve of the engine and in this way control the voltage until 
sufficient load is indicated on the ammeter, or until the voltage 
begins to fall. The throttle valve of the engine may then be 
opened full. If the generator is fairly proportioned to the load 
and the engine which drives the generator fairly accurate in gov- 
erning—that is, if the variation of speed from no-load to full- 
load is not excessive—the throttle valve of the engine may be 
opened wide when the movable plate of the water rheostat is as 
far removed as practicable from the stationary plate. As the load 
increases the distance between the plates must, of course, be less- 
ened, so as to decrease the resistance, just as one would cut out 
the coils in the ordinary rheostat. 

BROOKLYN, N. Y. Wm. KAvANAGH. 


GASOMETER FOR A SMALL GAS ENGINE. 

Fig. 5 shows a device for supplying gas to a small gas en- 
gine, as a substitute for the rubber bag so commonly used. 
But little explanation is required as the cut makes it plain. The 
inner reservoir for gas is 7% in. in diameter. The tank or outer 
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F1G. 5.—GASOMETER FOR SMALL GAS ENGINE. 
reservoir is not fitted with a tight cover, but is supplied with a bar 
across the top that acts as a guide for the spindle of the movable 
inner receptacle. The space between the two is filied with water, 
which acts as a frictionless packing or seal to prevent the escape 
of gas. Weights are put on the spindle to give the desired 
pressure. 

CINCINNATI, O. Jas. L. THomMas. 

DRIP PIPES FOR HIGH-SPEED ENGINES. 

Fig. 6 illustrates the cylinder of a high-speed engine with a 

drip valve at each end, and drip pipes connected near the center 
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by a Y instead of a tee, which works well in practice. If a tee is 
used here it sometimes causes trouble as follows: 

The first steam admitted to the cylinder when the engine is 
started is quickly turned into water, and a portion of all that 
is used for several minutes takes the same course. This water 
is pushed along in advance of the piston until it goes into the drip 
pipe at the end of the cylinder. It is sent into this pipe with 
more or less force, hence when it comes to a tee, all of it does not 
drop into the vertical outlet as intended, as some of it is shot 
across and forced into the other end of the cylinder, or at least 
preventing the free escape of water through that part of the 
piping, resulting in clicking and pounding that’ is unpleasant and 
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FIG. 0.—DRIP PIPE, 
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unprofitablé. When a Y is used this is prevented, as the water 
is sent downward from both ends of the cylinder. 

The dotted lines show the piping and check valve as originally 
arranged, which was not satisfactory. This pipe discharged into a 
large drip pipe which takes hot water from other sources and 
conveys it to the sewer. When the engine was standing still, 
vapor from this pipe backed up into the cylinder, keeping it warm 
during the day and causing it to rust at night. The check valve 
was examined carefully, but no imperfection could be found in it. 
Had there been a few pounds back pressure more or less, the 
disk which was made of what is commonly called hard rubbes 
composition, would have been held to its seat, making a t:7%t 
joint, but owing to the absence of pressure the check valve allowec 




















FIG. 7.—DRIP PIPE. 
vapor to work back through it. A loop was made in the piping, 
as shown by the full lines, which lowered the check valve about 
2 ft., causing it to be covered with water at all times. This proved 
to be a satisfactory remedy, as the cylinder was not heated by 
steam entering through these pipes. Water standing in such a 
loop will prevent vapor from passing through it, but the check 
valve is necessary in order to keep this water from being drawn 
out of the loop into the engine cylinder by the piston while shut- 
ting down. 

Fig. 7 illustrates another unsatisfactory arrangement of drip 


piping, because it proved dangerous. Hot water from the head 
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end passed down through the tee shown, but when the crank 
end of cylinder was drained under. pressure, water struck this 
tee, forming an obstruction which caused pounding and clicking 
in the cylinder. If both drip valves were nearly closed it gave 
temporary relief, but they ought to be wide open when starting 
the engine. Between these two drip valves another pipe is con- 
nected by means of a tee as shown, and this is the worst feature 
of the arrangement. This engine has been run at a slow speed for 
15 minutes with all three valves wide open, and an attempt was 
then made to give it full spéed within one minute, but the pound- 
ing was so severe that it had to be slowed down and another 
attempt made by increasing the speed very slowly, although there 
is a good separator in the steam pipe close to the steam chest 
which removes all water that collects while steam is traveling 
from the boiler. If the steam chest drip valve is closed the engine 
can be brought up to full speed in three minutes with very little 
noise due to water, which proves that this pipe should not be 
connected to the other as shown, but ought to be carried separately 
to a more distant point. 

PittsBurc,, Pa. Cuas. L. Hitcuincs. 
REDUCING THE COST OF WATER. 

The engineer of a five-story shop found that the expense of 
water for his boiler was an important item, as it came from 
the street main through a meter that apparently did not fail to 
indicate every cubic foot that passed through it. Water for 
various purposes was pumped from driven wells into a tank on 
the roof, the outlet pipe of which was located so that all of the 
water could not be drawn out of it, thus leaving some for use in 
case of emergency. 

Whenever the cost of water from the street main is burden- 
some, the first plan for reducing this cost that is considered by 
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a steam plant owner, is the use of well water, but a competent 
engineer knows that trouble and expense is almost sure to result 
from such action, therefore wishes to avoid it if possible. 

In this case the engineer sent a sample of the well water to a 
chemist for analysis, who rendered the following report: 


Grains per U. S. Gallon. 
Calcium Carbonate ......... 1.68 


. 
PMI I ES eR Re re ery ied ere ir 3.33 
Se EE, 1G Fen sn epedvevenaeanavecnchaeweien 2.91 
4. Moammesim Carbencts «2... ccc cccc ecco vsvnresccreces 2.00 
SPORES ocala cae eTa pee ca bata raves dasvedsente 3.45 
Se ENG i ci thie tees ce here tbes ecune.ee .26 
S, JOG, MOMIER OEE BIICE 20 cnc cicce cc ccsccesienceesace -42 
By ee oa ig csa'e ht DAS ek Cee nnteekas 10.44 
O,.  OOPNE “BOUME barca etc cee ceed eneeesons 3.45 
27-94 


These names are not familiar to the average working engineer, 
as he has little use for them, and the following explanation was 
given by a friend to whom the matter was referred: 

1, chalk or shell lime; 2, common lime; 3, chloride of lime; 4, 
a substance like aluminum; 5, salt; 6, oxide of carbon; 7, iron 
white clay and flint; 8, scale forming impurities; 9, quality un- 
certain. 

A sample of the water was sent to another chemist, who made 
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a report practically agreeing with this, which convinced the 
owner that it was not wise to evaporate such water in a boiler 
and leave much of the solid matter to form scale, therefore 
this plan was abandoned and another adopted. 

The boiler house is one story high and above the roof a large 
tank was placed. as shown in Fig. 8. It did not rest on the 
roof, but on four heavy timbers set on end, each supported 
by a suitable foundation, making a substantial structure. When 
it rains all water falling on the large roof of main building 
flows into this tank, and is used for boiler feeding. lf the upper 
tank overflows, the well water also finds its way into the lower 
tank, but there is not enough of this to do much harm, as it is 
mixed with rain water, which is pure except the particles of 
dust, etc., which it absorbs on its way through the air, and takes 
up from the roof. 

In practice this is not harmful and the plan is a good invest- 
ment on account of the saving made in the water bills, also as pro- 
viding water that does not fill the boiler with scale. It is recom- 
mended to other steam plant owners as worthy of adoption. 

MILWAUKEE, WISs. James T. BRANCH. 

RIGHT AND LEFT-HAND ENGINES. 

In the case of a slow speed side crank engine it seems easy to 
decide whether it is of the right or left hand type, for if we stand 
facing the cylinder head and the fly wheel is on the right hand 
side, it is a right hand engine, and if on the other side it is a left 
hand. When a center crank engine fitted with two wheels is con- 
sidered the case is different, because both sides look alike when 
viewed from the cylinder head. 

There is a difference, however, as follows: 
engine the valve gear is on the same side as the fly wheel, there- 
fore if the valve gear of a center crank engine is on the right hand 
Fig. 9 shows an outside connected 


With a side crank 


side it is a right-hand engine. 
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FIGS. Q AND I0.—RIGHT AND LEFT-HAND ENGINES. 


engine because the rod which transmits motion from the gov- 
ernor to the valve is outside of the wheel. Fig. 2 is a left-hand 
engine because the valve gear and governor is at the left hand 
side. It is inside connected because the valve rod is between the 
governor wheel and the frame, or in other words, it is inside of 
the governor wheel. 


30sTton, MAss. HAND. 


Ropert K. 


PROBLEM IN MOTOR WIRING. 


I submit the following problem in motor wiring to your readers 
for their consideration. Two series motors are connected to a 
line shaft, and the simplest arrangement of switches is required’ 


‘to obtain the following results: 


1. One motor in circuit. 

2. Two motors in series. 

3. Two motors in parallel. 

4. Two fields in parajlel, armatures in series. 
5. ‘Two armatures in parallel, fields in ‘series. 


The connections must be so arranged that the armatures of the 
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motors will not interfere with each other, and the motors are to 
be connected to a common four-point controller. 


Ricpy, Pa. R. A. BLAcK. 


PROBLEMS IN LAMP AND INSTRUMENT WIRING. 

Usually in wiring problems some particular object is of primary 
importance and this should be clearly defined. For example, Mr. 
Simon in your November issue asked for a solution in a case 
where there are five series arc lamps requiring 35 volts each, 


te 











FIG. II.—SOLUTION USING ONE SINGLE-POLE, DOUBLE-THROW SWITCH. 
* 

which are to be connected to a 105-volt circuit so that three will 
be burning at one time, the center lamp being connected to each 
group;‘that is to say, it is required to connect lamp No. 3 so 
that it will burn with either lamps Nos. 1 and 2 or with lamps Nos, 
4 and 5. The object is not here clearly defined. For instance, it 
is not stated whether it is an ornamental job or whether economy 
in the use of switches is the main object, or if safety of operation 
is the principal consideration. 

If all that is desired is to wire the five lamps so that they will 
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FIG. I2.—SOLUTION USING A DOUBLE-POLE, DOUBLE-THROW SWITCH. 
burn regardless of the length of the line, number of switches, etc., 
then any arrangement will do. If it is desired to use as few and 
as simple switches as possible, the solution shown by Fig. 11 is as 
good as any,—one single-pole double-throw switch being required. 











Arc Lamps 


FIG. I13.—MR. MAURY’S SOLUTION. 


In this case one side of the line on the lamps not burning is 
always alive. With the arrangement shown in Fig. 2 this slight 
difficulty is obviated. By the addition of a single-pole, single- 
throw switch at A, the entire line can be opened when none of 
the lamps are needed. If these lamps are all within close radius 
of the switches, almost any arrangement of lines would do; but 
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supposing that lamp No. 3 was.a.mile away and the idea, was to 
save copper, or supposing these lamps were run from a machine 
only able to carry three lamps at a time, then the solution offered 
by Mr. Maury (Fig. 13) would permit any one to throw both sets 
of lamps in circuit and overload the circuit. In some cases 
it is very desirable to open both sides of the line on “dead” lamps 
and in such a case the solution offered by Mr. Purcell (Fig. 14) 
would be lacking. The above examples show the desirability of 
defining the conditions of a problem, 
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FIG. I4.—MR. PURCELL’S SOLUTION. 
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Such a case occurred to me recently. One circuit carrying 48 
16-cp 110-volt lamps and another with 32 16-cp 110-volt lamps 
fed from a distributing board some distance from the 
dynamo room. Current’was obtained from transformers and this 
current was delivered to bus-bars on the board. The switches 
used were double-pole single-throw. It was desired to cut in on 
these two circuits only current from a 220-volt direct-current 
machine of small size at such times as the main plant was shut 
down. A “tail switch” was put in to cut off 16 of the lights from 
the larger circuit and an arrangement of switches installed to 
throw the circuits on a kind of three-wire system. Some one 
plugged them in wrongly with the result that all the lamps were 
They then changed the lamps from 110 to 220 volts, 
and the same thing occurred. The rewiring of the circuit was 
contemplated when the case was referred to me. I installed one 
switch (Fig. 15) which changed the circuit from 110 to 220 volts 
and rendered it impossible to throw 220-volt current either 
through the 1ro-volt lamps or back into the transformer or vice 
versa. How was this done? 

I also had two exciter circuits and one ammeter which I desired 
to use on either circuit while both exciters were running, and of 
course I did not wish to open the circuit on either while changing 
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burned out. 
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FIG, I15.—MR. WHITE’S PROBLEM. 


the instrument, or use the instrument on both circuits simul- 
taneously. I solved the problem with as few switches as possible, 
and afterward arranged these so that it was impossible to open 
the circuit while changing the ammeter. I am interested to know 
how your readers would have solved this problem. 

BLAINE, WASH. F. G. A. WHITE. 
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IMPROVEMENTS IN APPLI- 
ANCES AND APPARATUS. 








New Insulators.—Fig. 1 herewith shows a vertical sec- 
tion of a high-voltage insulator recently patented by G. W. 
Thomas. Instead of providing the central lower part of the 
insulator with a female thread, as is common, for the reception 
of the corresponding male thread of the wooden supporting 
thread, a pin of porcelain or other vitreous material is cemented 
to the body of the insulator as indicated, the surfaces near the 
top being roughened to give the needed holding surface for 
securing the cement. The vitreous pin is provided with a broad 
base which rests on the cross-arm, a bolt with a shouldered 
head on its upper end passing through the pin and cross-arm. 
Between the shouldered head of the bolt and the top of the pin 
a cushion washer is provided. The vitreous pin merely rests 
upon the cross-arm sidewise, mechanical strains being taken by 
the iron bolt. 

The insulator pin shown by Fig. 2 forms the basis of a 
patent granted to W. T. Goddard. The base or standard con- 
sists of a hollow column having a broad, flat bottom and ver- 
tical strengthening ribs tapering toward the top. The bolt is 
threaded at its lower end and has a relatively long head pro- 
jecting above the top of the base and forming a shank adapted 
to enter and to be secured in the hole of the insulator. This 
head is ribbed so as to provide a good holding surface for the 
cement and at the same time afford shoulders which bear 
against the top of the base and support the projecting head 











FIG. I.—HIGH - VOLTAGE i 
INSULATOR. FIG, 2.—GODDARD INSULATOR PIN. 


against bending. The bolt is secured in the base from longi- 
tudinal movement as shown, so that in the event of the wooden 
cross-arm shrinking the base cannot fall away from the head 
of the bolt and thus deprive the bolt of the lateral support se- 
cured by the bearing of the ribs on the top of the base. As the 
base is only subject to crushing strains this is made of cast 
iron, the bolt being forged from steel. 

In order to meet different conditions and requirements of ser- 
vice, it is sometimes advisable to employ insulators having hoods 
of various sizes which are separable and which may be employed 
interchangeably, so that in case of breakage or injury to any part 
this may be readily replaced and the insulator as a unit restored 
to its full power. Fig. 3 shows a vertical cross-section through 
a form of insulator recently patented by Louis Steinberger. 
Mounted upon a cross-bar is an insulator pin provided at its 
bottom with a shoulder and with a stud passing through a hole 
in the cross-arm, which is secured in any desired manner. The 
upper end of the pin is provided with a hood having a frusto- 
conical portion, a shoulder and a threaded portion or head. The 
upper hood is of insulating material and has diametrical slots 
and an annular slot so as to enable the insulator to support 
cables and wires; it is also provided with internal and external 
vthreaded portions as shown. The lower hood is also threaded, 
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and disposed between the upper and lower hoods is a washer of 
soft rubber which is inserted for the purpose of increasing the 
resilience of the hoods relatively to each other when screwed 











FIG. 3.—COMPOSITE INSULATOR. 


tightly together and also for improving the insulating properties 
of the two hoods when so secured, It will be noted that the con- 
nection between the two hoods is independent of the action of the 
insulator pin, so that the two hoods may be screwed together 
and mounted as a composite insulator, or may be mounted one 
at a time. While not limiting the insulating material, the pat- 
entee prefers “electrose.” 

In the installation of incandescent electric lights for street 
lighting the current is frequently taken from a line of high 
potential through the medium of a transformer, and in such 
cases it is often desirable that the lamp should be separated from 
the supporting bracket by an insulator which is substantially free 
from moisture throughout at least a considerable portion of its 
exterior surface and which will thoroughly insulate against the 
passage of a powerful current, so that the danger which might 
result from current on the lamp side of the fixture passing into 
the separating bracket may be reduced to a minimum. Fig. 4 
herewith shows partly in section and partly in elevation a lamp 
socket, a portion of a lamp, a portion of a bracket arm and an 
insulator embodying the invention recently patented by Louis 
McCarthy. The insulator is of molded composition and has one 
or more skirts or projections for shedding moisture. An opening 
is provided through it to permit the passage of supply wires, the 





























FIG, 5.—JORDAN SPARK ARRESTER. 


FIG. 4.—M "CARTHY INSULATOR. 


opening being of sufficient size for the reception of surplus wires. 
Independent metallic sleeve connections insulated from each 
other are molded into the insulator so as to serve as a means for 
attaching the latter to the contiguous portions of the construction. 





JANUARY 6, 1906. 


High-Voltage Spark Arrester.—The high-voltage spark ar- 
rester shown in elevation in Fig. 5 recently patented by Fritz 
Jordan, consists of two vertically disposed bars, one of metal and 
the other of carbon, the object being to keep the distance between 
the electrodes at the point of discharge constant. One side of the 
arrester is connected with the line through an intermediate high 
resistance and the other side is connected to earth; it is provided 
with the well-known horn-shaped appendages at the top, which 
are added merely for the sake of increased safety and which 





FIGS. 6, 7 AND 8.—EFFECT OF SPARK ON DIFFERENT ELECTRODES. 


do not come into action in normal working. If both conductors 
were made of metal it might happen that when a spark jumped 
across them globules of fused metal would form and the dis- 
tance between electrodes thereby be reduced, so that successive 
sparks would be formed under pressures which would vary 
from the one for which the apparatus was originally constructed. 
The inventor takes advantage of the fact that when a spark is 
formed projections of fused metal appear at the surface of metal 
electrodes, whereas with carbon electrodes depressions are formed. 
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FIG. 9.—SACHS SAFETY FUSE, 


This is illustrated more clearly in Figs. 6, 7 and 8, the first 
showing the effect of a spark between two metallic electrodes, 
the second showing the effect of a spark between two carbon elec- 
trodes, and the third showing the result of a spark between a car- 
bon electrode and a metal electrode. In the latter case the for- 
mation of molten metal on the metal electrode corresponds to the 
depression on the carbon electrode, so that the distance apart of 
the electrodes remains the same. 


Safety Fuse.—In the construction of safety fuses, especial- 
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FIG. I0.—SACHS SAFETY FUSE. 


ly of the commercial fuse cartridges, difficulty is experienced 
in making the necessary joint between the fuse terminals and 
the end caps, owing to the fact that the heat required to make 
this joint is likely to disconnect the joints between the fuse strip 
and its respective terminal wires. Mr. Joseph Sachs has devised 
a method of overcoming this difficulty, which he recently pat- 
ented. He employs with a casing and fuse strip, end caps of 
peculiar construction and fuse-strip terminal wires which are 
electrically and mechanically connected to the end caps in such 


TAF AF AS bo 





777 77 7 
A 6 OL 





FIG. II.—SACHS SAFETY FUSE, 


a manner that there is no liability of disrupting the joint between 
the fuse strip and its terminal wires when making the joint be- 
tween the latter and the end caps. Figs. 9 and 10 are central 
longitudinal sections taken axially at right-angles to each other 
of a safety fuse embodying these improvements. The insulated 
casing is provided with end caps, the end faces of which are 
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axially cupped or recessed so as to form an inwardly projecting 
funnel-shaped wall providing a central recess in the face of each 
end cap. The fusible metdl is of the kind commonly employed 
in devices of this class, and the terminals consist of wires having 
good conductivity which are looped centrally and through which 
loops the ends of the fuse strip are passed, returning upon 
themselves, and joined by soldering the parts together or other- 
wise. The ends of the fuse-strip terminal wires extend through 
the central apertures of the cupped portions of the end caps and 
into the recesses. Into these latter is then poured a metal which 
surrounds the ends of the fuse terminal wires, filling the re- 
cess and thereby making both mechanical and electrical connection 
between the fuse-strip terminal wires and the end caps. A modi- 
fication is shown in Fig, 11. Here the ends of the fuse strip are 
secured between plates riveted together, the terminals or caps of 
the fuse device being cast and provided with slots into which 
these riveted piates are passed and secured by making a joint 
with molten metal, as in Figs. 9 and 10. A filling material, 
such as chalk, plaster of paris or soapstone in a granulated form, 
is employed to surround the fuse strip and its terminals. The 
granular material is used because it has been found that it tends 
to prevent the fuse strip sagging or hanging down when about 
to be disrupted. It also serves to dissipate the heat and absorb 
the gases after the dissipation. 

Insulator.—Fig. 12 shows a two-part insulator recently 
patented by Herbert Sinclair, the object being to provide an in- 
sulator which will be less liable to be pulled out of place and 
which will furnish a good support for the conductors. The 
insulator has an oval cross-section with the long axis in a plane 
perpendicular to the length of the wire groove and is provided 
with corresponding. notches in the adjacent faces of the body and 
cap to form a cross groove for the wire, the adjacent faces being 
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FIG. I12.—SINCLAIR INSULATOR. 


correspondingly concave and convex. The wire-receiving grooves 
are correspondingly curved to give a sufficient kink to the wire 
to hold it firmly from longitudinal slip. As an aid to placing the 
cap in position, corresponding ledges are provided at the edges of 
the concavo-convex faces of cap and body, and a centering teat is 
provided on the body to enter a corresponding recess in the 
under side of the cap. 

Engine Trials with Superheated Steam.—The results of a 
series of trials on an engine using superheated steam are ab- 
stracted by The Mechanical Engineer from a paper recently pre- 
sented to the Société Industrielle du Nord de la France by 
Messrs. A. Obrey and P. Bonet. The engine was of the com- 
pound-condensing type with cylinder 15.75 in. and 26.77 in. in 
diameter by 27.56 in. stroke. Both cylinders were jacketed, the 
low-pressure jacket being supplied with steam taken through a 
reducing valve direct from the main steam pipe. Steam was 
furnished by a B. & W. boiler having a heating surface of 1,453 
sq. ft., the steam on leaving the boiler being passed through an 
independently fired superheater with a heating surface of 145 
sq. ft. The steam pipe between the superheater and the engine 
was 102 ft. long, 4.32 in. in diameter, and the surface through 
which heat could be lost between the superheater and the engine 
was 123 sq. ft. No record figure in the matter of steam economy 
was expected, but the interest of the trial lay in the fact that the 
coal consumption as well as the steam consumption was noted, 
and it was found that the economy in fuel was markedly less than 
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that realized in the weight of steam needed per hp-hour. Taking 
steam at 120 lb. pressure, the best result noted was a saving of 
10/58 per cent in the amount of fuel needed per hp as compared 
with the same engine working with saturated steam, The super- 
heat in this case was 268° F. The saving in steam under the 
same conditions was much more marked, amounting to not less 
than 24.65 per cent. With lower superheats the saving in coal 
was much less, being about 6.3 per cent when the steam was 
superheated about 178° F. only, though the saving in steam 
under these conditions was over 16 per cent. There was a con- 
siderable loss in the pipe connecting the engine to the super- 
heater. The pipe was completely lagged and when supplying 
saturated steam the fall of temperature in the pipe was reason- 
ably small, there being a drop of 7% lb. in pressure for this 
length of pipe. With superheated steam the loss amounted to 
1.33° F. of temperature per ft. run. 


Wire Connector.—-Fig. 13 shows a form of wire connector 
recently patented by N. W. Lillie and Anton Freier. The con- 
nector consists of a strip of good electrical conducting metal, the 
edges of the strip being bent around toward each other so as to 
form parallel recesses to receive the ends of the wire which 





FIG. 13.—WIRE CONNECTOR. 


are to be connected. The edges may be bent until they come 
nearly into contact with the base of the strip to form a tube, 
or in some cases one or both edges may be bent over only far 
enough to form a channel to receive the wire which can then 
be inserted lengthwise instead of edgewise. In the latter con- 














FIG. I14.—-WIRE CONNECTOR. 


struction it is desirable to make a sharp bend just back of the 
edge of the strip so that the edge will lie in close contact with 
the wire and be drawn into close engagement with it during the 
twisting process. A feature of the invention consists in making 
the middle of the connector softer and more pliable than the 





FIG. I15.—-APPLICATION OF WIRE CONNECTOR. 


ends. This result is obtained by drawing the temper of the 
strip in the middle portion and leaving the ends comparatively 
hard. Fig. 14 shows a slight modification, and Fig. 15 is a plan 
view of two wires connected. 

Steam Pipe Arrangements.—William H. Fowler, in an 
article in The Manchester Mechanical Engineer, calls attention 
to the fact that where a number of boilers are set side by side, 
so that the steam main has to cross them transversely, the main 











FIG. 10 WRONGLY CONNECTED STEAM PIPE, 


should be placed from 6 to 8 ft. from the junction valves, so that 
the connecting pipe will serve as an elastic springing length and 
allow for any mere differences of level that may arise between 
individual boilers owing to their being shut off or to the sinking 
of the foundations. Further, the branch on the boiler stop valve 
should be at the same level as the main pipe. The springing 
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length should not pe connected to the main pipe with an elbow 
looking upwards, as in Fig. 16, since in the event of a boiler be- 
ing shut off and the drain pipe near the stop valve being closed or 
choked the steam would condense in the springing length and 
gradually fill When the boiler is restarted under these con- 
ditions it is almost impossible to avoid water hammer and numer- 
ous fatalities have resulted from this mal-arrangement. 

Joint for Electric Conductors. —Fig. 17 herewith shows a 
joint for electrical conductors recently ‘patented by A. Fleeger. 
A sleeve of conducting material sufficiently ductile to permit of 
its being swaged is slipped over one of the wires before the ends 
are intercoiled, and after the wires have been intertwisted the 
sleeve is slipped over the joint and the ends lying beyond the 
enlarged part are reduced in diameter by a swaging process 
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FIG. 17.—FLEEGER JOINT. 


until they tightly grip and firmly hold the straight portions of 
the wires as indicated in Fig. 17. The annular shoulders thus 
formed serve as abutments to prevent any movement of the 
wires relatively to each other, thus adapting the joint to suc- 
cessful longitudinal strains. The entire joint is enclosed in 
such a way as to protect it from the weather while the grip 
is so intimate that a joint of high conductivity results. 


Economies of Electric Driving.—In a recent lecture be- 
fore the Leeds Association of Engineers, Mr. Percy Rosling in 
comparing the methods of obtaining current for electric drive 
drew attention to the following points in favor of central station 
supply: Freedom from trouble in providing power for the works ; 
use of a larger amount of capital on money-earning tools, thus 
increasing the capacity of the works; the ability to run the whole 
of the works short hours in slack times, and the possibility of 
running a portion of the works overtime or double-shift econom- 
ically. It was shown that in actual practice a gain of from 4 to Iu 
per cent had been affected in output by the use of induction 
motors, owing to their regularity of speed and the elimination of 
slip in main and intermediate belts. The author stated that 
where the only costs of production, other than wages and ma- 
terial, were in the neighborhood of 30 per cent of the capital em- 
ployed, the money spent on generating plant ought to be debited 
50 per cent of its cost per annum to bring it into line with the 
rest of the capital. Otherwise the money spent on generating 
plant could be more profitably employed in productive machinery. 
In no case in a money-making concern should the generating plant 
be debited with less than 17% to 20 per cent per annum. 

Insulated Wire Support.—With the object of supplying a 
support for the insulator whereby the former may be readily 
opened to enable the latter to be readily placed therein, and also 
to improve the construction of the insulator to facilitate its at- 
tachment to the wire, J. A. Sullivan l..s patented the device shown 
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FIG. 18.—INSULATED WIRE SUPPORT. 


in Fig. 18 herewith. The support comprises a pair of semi- 
cylindrical sections, one of which is provided on one ‘side with 
a curved tongue and on the opposite side with an outstanding lug 
having a slot in its outer end. The other section has on one side 
an outstanding lug which is provided with a bolt hole to register 
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with the inner end of the slot on the offer section. On the op- 
posite side of the section is an outstanding arm which is pro- 
vided with an opening through which the tongue of the other 
section may be passed. One section is also provided with an 
opening for the passage of the stem of a bolt used to secure the 
device to a hanger, and also has a socket of suitable size and 
shape to receive a portion of the head of the bolt. The insulator 
comprises two semi-cylindrical sections provided at their ends 
with flanges which bear against the ends of the support and 
are thereby locked in place. One section of the insulator is 
provided with a recess which registers with the socket of the 
support and receives the head.of the hanger bolt. 

Water Gauge.—Where water gauges have the top and bot- 
tom arms respectively provided with automatic valves, it is desir- 
able to provide not only against the closing of the automatic 
valve in the top arm during the operation of “blowing through,” 
but against its closing under certain other conditions which may 
accidentally arise in working. With a view to holding the auto- 
matic valve in the top arm in its seat during the operation of 
blowing through, it has been proposed to suspend or support the 
valve opposite its seat by means of a spring or flexible carrier. 
This means, however, would not suffice in the event of a gauge 
glass breaking. Should the spring or carrier itself break, or 
otherwise fall, the valve seats itself, whereupon the passage 
through the top arm to the gauge glass is closed and a condition 
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FIGS. I9 AND 20.—WATER GAUGE. 


of danger engendered. An arrangement shown in Figs. 19 and 
20 herewith to provide against such an occurrence is described in 
The Manchester Mechanical Engineer. he valve is supported in 
the top arm by means of a spring carrier, and the orifice which it 
closes is arranged at the side of or above, instead of beneath, the 
latter. The spring carrier A is sufficiently stiff to hold the valve B 
in its seat Br during the operation of blowing through, but should 
the gauge giass break the valve is forced against its seat and 
intercepts the escape of steam. If the spring carrier break the 
valve falls away from its operative position and during normal 
working is no longer capable of gaining its seat and closing the 
passage to the gauge glass. 

Indicating Fuse.—Flig. 21 shows an improved thermal cut- 
out recently patented by B. D. Horton. The fuse is curved in 
the center as shown and a loop of wire is passed through the turn 
and connected to an outer plate. Beneath this plate and held in 
compression by the loop of wire passing around the fuse is a 














FIG. 21.—HORTCN CUT-OUT. 


spring. Under an excess of current the fuse heats and melts 
and the spring acts to pull the loop of the wire through the turn 
in the fuse and project the plate, making it immediately apparent 


that the electric connection has been destroyed. 

Fusible Cut-Out.—With the object of providing a simple 
device for instantly disrupting the are formed by the blowing of 
a fuse, thereby preventing damage to the fuse block and parts to 
which this is attached, G. Baehr has devised and patented the 
fusible cut-out shown by Fig. 22. Generally stated, the inven- 
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tion consists in arranging the terminals, and especially the 
passage ways between the terminals, so that the latter shall be 
circuitous or tortuous, thus preventing the formation of an are 
when a fuse blows, or at least quickly quenching the same. The 
base of the fuse block has a substantially flat face and is pro 
vided on opposite sides with recesses in which the binding posts 
are secured, the latter having hook-like terminals attached to 
them. The base is raised to cause the cover to snap into place 
and also to prevent it from working loose. On the upper face 
of the cover are hook-like terminals which interlock with the 
hook terminals in the base to hold the two parts together in the 
well-known manner, the connection being made by sliding the 
cover in a straight line with reference to the base instead of 
rotating it. It will be obvious, however, that by a slight rear- 
rangement of these parts they can be made to interlock by a rotary 
movement as is customary. The leads are brought through a 


























FIG. 22.—FUSIBLE CUT-OUT. 


central opening in the cover as usual, and the ends of the wires 
are connected to binding posts, secured to two metal bases as 
indicated. Interposed between these two metal bases is a com 
paratively deep rib. Projecting upwardly from the bedy . of 
the cover is a V-shaped rib with branches extending out toward 
the corners of the block and having the apex of the V surround 
ing the hole through the block, while another rib projects out 
toward one side and connects with the rim formed on the outer 
edge of the cover, so that the whole represents a Y. On each 
side of the branches of the V-shaped rib are triangular pro 
jections which are located so as to leave a narrow passage be- 
tween them and the branches of the V and leading down into 
close proximity to the terminals. The fuses lie in the grooves 
or passages formed by the projecting ribs and triangular pro 
jections of the cover. 

Surface Condensers.—The differences of opinion that exist 
among engineers on certain points of surface condenser design 
were evident during the discussion of a recent paper read by R. W 
Allen on “Surface Condensing Plants,” before the British Insti 
tute of Civil Engineers. As regards the saving effected by 
running with a 25-in. vacuum, as compared with exhausting 
to atmosphere, experiments and general experience have shown 
that with ordinary engines nothing is to be gained by a higher 
vacuum than 25 in. It is worthy of note that during the con 
densing trials forming the subject of the paper it was found that 
the loss of water by evaporation in the cooling towers was no 
iess than 75 per cent of the amount required by the engines 
Figures given show that 4,300 gallons of circulating water 
326 gallons of 


were lost per day in this way, in addition t 
feed-water unaccounted for, so that the condensing engine wasted 
4,626 gallons as compared with 7,726 gallons carried away with 
the exhaust and other losses of the non-condensing plant. Not 
withstanding the almost universal practice of working the con- 
densers with the tubes horizontal, one speaker maintained that 
a considerable improvement could be gained by having the tubes 
vertical. The latter should be very short and the water should 
be passed through them with a high velocity. Another speaker 
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also advocated a high velocity of the circulating water, but for 
another reason. He ascribed the corrosion of the tubes to 
particles of rust from the condenser shell becoming lodged in 
the tubes and gradually eating their way through. The usual 
velocity of 200 to 300 per minute was not sufficient to sweep out 
the tubes, and he found that by passing the water through at a 
much higher speed troubles from corrosion were avoided. The 
Hon. C. A. Parsons believed in copper tubes where there .was 
much sulphur in the water, and W. J. Harding held that the best 
way to prevent corrosion of the tubes was to permit free corro- 
sion of the shell, which latter should be made thick enough to 
allow for it. It was pointed out that a very slow deposit either 
of scale inside or of grease outside the tubes had a very serious 
effect on the vacuum, and one speaker found the trouble of keep- 
ing the tubes clean so great that he had abandoned the surface 
condensers in favor of the jet condensers. This speaker remarked 
in reference to the cooling surface necessary in condensing plants, 
that from his experience in using deep well or town water, the 
condensing of about 6 lb. of steam per sq. ft. was all that could be 
relied upon. In a large turbine installation with a river running 
outside the engine room wall not more than 7% Ib. per sq. ft. 
could be reckoned on. Another speaker thought 8 Ib. per sq. 
ft. too great an allowance unless the cooling water entered at a 
temperature below 85° F. Still another speaker, on the other 
hand, held that there was no difficulty in condensing 9 or 10 lb. 
of steam per sq. ft., as in ordinary marine practice as much as 25 
Ib. per sq. ft. were frequently dealt with, and he had seen a con- 
denser which would certainly maintain a good vacuum when con- 
densing at the rate of 35 lb. per sq. ft. One of the most interest- 
ing points raised in the discussion was the advisability of using 
separate air and water pumps to deal with the products of con- 
densation. The author believed that the advantages did not 
warrant the additional complications. The Hon. C. A. Parsons 
supported the idea of the dry and wet pump systeny on the prac- 
tical grounds of small air leaks being less prejudicial on account 
of the large displacement of the dry pump. 

Automatic Paralleling of Alternators.—The paralleling of 
alternating-current generators manually depends so much upon 
the human factor for its successful accomplishment that any 
automatic device which eliminates this factor should be welcome 
\ scheme for paralleling alternators automatically has recently 
been patented by G. A. Burnham. A conventional plan of circuits 
is shown by Fig. 23 and Fig. 24 is a side elevation of the electro- 
magnetic switch by which the automatic paralleling of the alter- 
uiators is brought about. The core of the solenoid carries at its 
outer end a roller which normally supports the switch in its open 
position, the latter tending to close under the action of a spring. 
The magnet is constructed to release the switch onlv at the 
instant when the strongest flux, created when the various currents 
flowing through it are in step, occurs. The magnet is mounted 
on the switchboard and connected in series with the synchroniz- 
ing bars; but it is normally short-circuited by a push switch. 
The operation of paralleling is as follows: Assume that the 
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FIG, 23.—AUTOMATIC PARALLELING ALTERNATORS, 





generator on the left is connected to the line and that the gen- 
erator on the right is to be paralleled with it. The branch 
circuits for the synchronizing bus-bars are connected across the 
brushes of the respective generators and each includes the prim- 


FIG. 24.—SWITCH, 
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ary winding of a transfofmer. These circuits are closed; but the 
plug switches in the secondary circuit are left open until the volt- 
age of the incoming machine has been brought up to normal. 
The plugs are then inserted, connecting the phase lamp and the 
electromagnet in series in the two circuits, the current being 
shunted, however, by the push switch. When the lamp shows the 
phases of the machines to be nearly in step, the circuit through 
the push switch is opened and the current traverses the electro- 
magnet. When the machines are in step, the magnetic flux in 
the magnet is strongest and the latter releases the switch, thus 
throwing the machines in parallel. The main switch of the 
incoming generator may then be closed at leisure. 

Magnetic Clutch.—In the ordinary magnetic clutch, if one 
of the members should be accidentally sprung, only a portion 
of the meeting faces would be in contact and an induced. strain 
produced upon the parts so that slippage would be liable to 
result. Another disadvantage is the tendency which the parts 
have to remain clutched after the magnet has been de-energized 
owing to the residual magnetism. To overcome these disad- 
vantages is the purpose of G. A. Damon in a recently granted 
Fig. 25 is an elevation partly in section of a clutch mech- 
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FIG. 25.—MAGNETIC CLUTCH. 





















anism embodyirg his improvements. Aligning bearings are 
mounted upon a suitable base and the shaft is journaled to each 
of the bearings, the shafts having an end thrust. Upon the 
abutting end of one shaft is mounted a magnet member and upon 
the opposing end of the other shaft an armature is supported. 
The meeting faces are shaped to conform to each other and have 
annular beveled portions concentric with the common axis of the 
shaft. One of the faces is oppositely beveled to the other so 
that the members will center themselves when brought together. 
The magnet members consists of a ring having in its meeting face 
a groove containing the magnet coil which is covered by a 
sheet of thin copper. This ring is connected to a yielding sup- 
port consisting of a spring metal disc which is fastened to a 
hub keyed to the shaft. The hub carries collecting rings which 
are insulated from it and from each other and are respectively 
connected with opposite ends of the magnet coil by conductors 
insulated from the other parts. The two members are so ar- 
ranged with relation to each other that their meeting faces are 
normally spaced apart. When the magnet is energized the spring 
metal support moves sufficiently to it to allow the faces of the 
two members to come together. The tension thus brought upon 
the disc will cause the members to be instantly released and the 
magnet member to return to its normal position when the mag- 
ret is de-energized. The armature member is keyed to its shaft 
and its periphery adapted as a pulley for conveying or receiving 
power, and if it is desired to convey power the shaft to which 
the magnet member is secured is connected with any suitable 
driving mechanism. 
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ANSWERS TO QUERIES. 








Is it good practise to use chloride of zinc as a flux in soldering electric 
conductors? Ke. eee 

No. In some countries, especially Germany, the use of acids 
or chloride of zinc is prohibited by electrical rules in solder- 
ing cables or other similar conductors. It is claimed that the 
joint subsequently becomes defective. The done 
with rosin as a flux. 


soldering is 


In draining a high-pressure steam main is it sufficient to tap small pipe 
connections in the bottom of the fittings for the drips? J. Gi 


In well-proportioned high-pressure steam mains, the velocity 
of the’ steam is about 100 feet per second and steam traveling 
at this rate will in most cases carry the water of condensation 
over or past such small openings. Moreover such small open- 
ings cannot take care of a large slug of water if the boilers 
It is becoming quite common to use drip-pocket 


should prime. 
This 


openings the full size of the pipe up to 12 inches inclusive. 
provides an opening so large that there is no possibility of the 
water being carried over or past them. 

I wish to employ a phase meter to indicate the phase relations of the 


currents and potentials in a polyphase circuit and would be obliged if 
you could inform me as to their accuracy on balanced and unbalanced loads. 
ix Wee 


Phase meters for polyphase circuits are all equally accurate 
on balanced loads provided they have been correctly calibrated 
and possess no faults due to purely mechanical causes. This 
accuracy is not affected by variations in wave form or in cur- 
rent frequency. The calibration of the scale is affected by the 
number of coils used in the instrument, by the ratios of the 
ampere turns used with these coils, by the distribution of the 
windings and by the magnetic nature and properties of the mag- 
netic circuits, especially if these contain iron; but the accuracy 
of the indications is not dependent upon any of these considera- 
if the working of the instrument is satisfactory from a 
point of view. Phase meters can be easily and 
accurately calibrated for balanced loads by means of a direct- 
current method of test. The error on unbalanced circuits ‘s 
generally serious for loads which are badly out of balance. The 
error like that of a wattmeter increases rapidly as the power 
factor of the load diminishes. It can only be reduced at the 
expense of complications in the instrument, by increasing the 
number of coils used in the fixed and moving systems and by 
arranging the coils and magnetic circuits to be symmetrical 
regard to one another. If the true power factor of the load 
is cos ¢, the reading of the instrument is cos ¢ + @ sin ¢, where 
@ is the phase error due to the unbalanced load, and is the 
product of two factors, one of which is the maximum value of 
@ determined by the amount the load is out of balance, and the 
other may have any value between + 1 and — 1 and deter- 
mines whether the instrument reads high or low. 


tions, 
mechanical 


Kindly advise me how to wind a slow releasing magnet cgil for direct 


current? 
The ordinary method of winding a magnet probably results 


in about as slow a releasing magnet as any. Greater retarda- 
tion may be obtained by placing a copper sleeve around the 
iron magnet core before winding the magnet. 


The current from a three-phase generator is passed through three trans- 

in mesh where the voltage is stepped up for power 

Would a break in one of the transformers 
W. De V 


formers connected s 
transmission over a long line. 
prevent the transmission of power? 


No. It would appear at first thought that there remained the 
e.m.fs. of but two phases; but in reality there are still three dis- 
placed e.m.fs. One of the e.m.fs., however, is not produced 
in the defective side; but is the resultant of the e.m.fs. of the 
other two phases. As a result of the break, the remaining phases 
will obviously be heavily overloaded. 


How can I kill the spark across two points from ten cells of battery 
connected to a solenoid; the current flowing being about five amperes? 


I have tried shunts of copper wire placed before, after and across the 
spark but without any satisfactory result. H CG 
Connect a resistance of either graphite or German silver across 


the break, making the resistance of the graphite or German silver 
twenty times that of the solenoid. 
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Kindly give me the size of wire and other figures necessary to construct 
an alternating current magnet which will hold an armature with a pull of 
about 25 pounds. The voltage of the supply is 220. GS A, a: 


Use a U-shaped core of laminated iron, the poles having a 
cross-sectional area of 3% in. ¥% in. Make the width of the 
core from center to center of the poles 2 in. and the length of 
the poles 2 in. Wind the magnets with No. 19 single cotton- 
covered wire, taking out taps from the layers next the top and 
from the top. Cornect the circuit with whichever taps give the 
best results. 

I wish to run twenty-four 16-cp incandescent lamps on a 11o0-volt circuit, 
the lamps to be run in multiple and each lamp to be spaced one-quarter 
of a mile apart. Kindly give me the size of engine and a ee 

It would not be advisable for you to undertake the installation 
of such a plant. The cost of copper for carrying the current even 
with a 20 per cent. drop would be prohibitive. It would be more 
economical to install an alternator and run the incandescent 
lamps in series. Reliable of series incandescent lamp 
lighting are in successful operation, 


systems 


taking 
with 


that is, 


Will a rotary converter operated in the usual manner, 
speed only 


power trem an alternating-current circuit, change in 
changes in the frequency of the alternator supplying it? 


A rotary will run in synchronism with the frequency of the 


current supplied and its speed will change with changes in the 
frequency. There are several causes, however, which tend to 
produce excessive and dstructive speed in the rotary. If the 


will speed up in 
alternating-current 


up abnormally, the rotary 
the increase; but if the 
supply mains are interrupted and the rotary is 
the direct-current end to a circuit supplied from other sources, 
a motor from that circuit, and if the machine 
series field winding as is frequently the 
reversal of current 


speed 
with 


alternators 


conformity 
connected at 


it is driven as 
is provided with a 
Strength is 
and the 
inversely—that is, receives 


reduced by the 
speed will increase abnormally 
direct- 


case, the field 
through that winding, 
If the rotary is 
current and delivers alternating-current the speed of the rotary 
is affected not only by variations in the e.m.f. of the direct- 
current line; but also by changes in the character of the loa 


supplied from the alternating-current side of the machine. 


operated 


[ am Operating a number of small induction motors, and oftentimes when 


starting these, the fuses either blow or the circuit breakers fly open. 
llow can this be avoided? M. 


When starting small induction motors and motors which are 
not equipped with finely graduated rheostats, the inrush of 
current through the machine is frequently great enough to blow 
the fuse or throw the circuit breaker if these be arranged with 
regard to the full-load current of the machine. If the circuit 
breaker be adjusted for the normal full-load current and a 
fuse of ample carrying capacity to withstand the initial rush. 
of current when the motor is started be installed in conjunc~ 
tion with a circuit-closing switch which first connects the motor 
armature to the circuit through the fuse and by further move- 
ment transfers the connection to the circuit breaker and opens: 


the fuse connection, this difficulty may be avoided. 


Should the series field winding of an electric motor used for elevator 
purposes assist or oppose the shunt field winding? Hu. F. 

In most cases the series winding is arranged to assist the 
shunt winding; but there are systems in which thé series wind- 
ing assists the shunt winding only while the motor is coming 
up to speed, and opposes it after full speed has been reached. 

Kindly give me the pitch for the armature leads of a four-pole 
having sixty-three armature coils. ) Ae 

Each end of a coil should be located in slots between which 
there are either fifteen or sixteen teeth, and the two terminals 
should be connected to the commutator in such a manner that 
there will be thirty bars between them. 


motor 
J 


Does ordinary machine oil injure the insulating properties of mica? 1 
have a number of 500-volt motors and the machine oil which creeps from 
the bearings on to the commutator causes jumping between 7 segments. 

D. 


Your trouble may be accounted for by the presence of the 
the commutator. This is not due to any action of the 
mica, nor to any lack in the insulating properties 
of the oil, but to the fact that the oil becomes gummy by 
oxidation and lodging between the copper segments gathers 
particles of conducting material such as carbon or copper dust 
which eventually short-circuits the segments. 


oil on 
oil on the 
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CENTRAL STATION 


SALE OF CURRENT 





ROM time to time we have described the systematic business- 
F getting methods for increasing the sale of electric current 
which have been developed by some of the larger central 
stations, and more recently we have taken every opportunity to 
point out that in the present central station situation no lighting 
company, however small, can afford to neglect the application in 
its line of work of the ideas of better salesmanship prevailing 
in other fields of commercial effort. To assist in this work, 
which we consider to be of the highest importance to the central 
station industry, we shall in this department give space and 
welcome to practical hints and suggestions as to modern publicity 
and business-getting, with particular reference to the central 
station, and more especially in the interest of the medium-sized 
and smaller stations which have not at their command large funds 
for such purposes. ‘These latter plants cannot afford to employ 
expensive methods of advertising and solicitation, and, while 
desiring to secure all the advantages resulting from plans and 
schemes embodied in the most recent business methods, must 
cut their cloth according to their own measure. 

It will be the endeavor to proceed practically in this depart- 
ment, not offering mere suggestions but putting the information 
so far as possible in a form for direct and immediate practical 
application. 

CLASSIFYING ADVERTISING. 

Two forms of printed publicity can be used, the indirect appeal 
and the direct form of solicitation. The former most generally 
consists of newspaper advertising, though any printed form of 
general nature naturally comes in the same class. 

The direct form of solicitation—to the individual prospective 
customer—is very largely in vogue, and if skillfully applied is 
very effective, 

However, whatever the form, the advertising should always be 
along common-sense lines, and in any town where the name and 
address of every possible customer, together with his require- 
ments, can be readily had, it is just as practical to address that 
customer directly through the mails, with either printed mat- 
ter or letters, as it is to go to him and ask him to use electricity 
for lighting or for power. One letter is not as efficacious as one 
personal visit, but it is much cheaper, while repeated letters 
can often be employed where repeated personal calls would be 
entirely out of the question owing to the cost, and very often 
owing to the decided disinclinations of the “prospect” to receive 
the company’s representative so frequently. 

But the highest efficiency from any form of advertising, whether 
it is general publicity or direct solicitation, will always be found 
in connection with personal solicitation. Every central station 
has a salesman connected with the company. In the smaller 
towns he may have a good many other duties besides, and may 
be a general manager or superintendent, or have some official title 
in connection with the company; yet we venture to say there are 
very few central stations that do not have some employee whose 
business it is to try and secure customers. Unless this is done, 
the new business obtained will, of course, be inconsequential, be 
the other circumstances what they may. 

It will not answer to run a series of even good advertisements 
in the papers and then sit down in the office and expect the people 
to flock in. There will be no flocking. Here and there, a cus 
tomer may be so influenced that he will come into the office and 
ask for prices, but the real value of the advertising will have 
been lost unless it is energetically followed up by personal can- 
vass from the office or works. 

The returns from properly executed forms of advertising in- 
volving the employment of the mails in direct solicitation, will 
he somewhat better than mere newspaper general publicity, since 
knowing the customer’s name and address, and what he particu- 
larly wants, is a great aid toward success, because *the central 
station manager or superintendent has an intimate knowledge of 
the restricted territory which he serves. This superiority of direct 
mail solicitation of course, would not be true, if the material te 


be sold had to be disposed of throughout a large territory, for 
it would then be difficult and too expensive to secure the names 
of probable customers and classify them according to their most 
important needs, and this classification of the lists of names anid 
addresses must always be done. 

But even with a direct form of appeal through the mails a 
full measure of success justifying the expenses will not be ob- 
tained unless the advertising is closely followed up, by not neces- 
sarily a house to house canvass, but by a canvass that shall em- 
brace all the names on the lists that have been addressed through 
the mails. 

The best form of circularization through the mails, and 
the use of letters covering the same purpose, is only secured 
where it is made easy for the addressee t» answer when the ad- 
vertising has sufficiently interested him. If a plan on such lines 
is carefully prepared, it will facilitate the work of the subse- 
quent personal solicitation, by giving the agent, or solicitor, an 
immediate fruitful field in which to work, if the direct advertising 
campaign is carried on with skill. 

Later we will go into details as to just how a plan of this de- 
scription should be prepared to secure the best results. 


PATIENCE IN ADVERTISING. 


In laying out an advertising campaign and considering the 
appropriation necessary, there should be no “flash in the pan.’ 

We cannot say that it is worse than useless to put out now and 
then some printed booklet, or take a “flier” in the local papers; 
but it can safely be asserted that such a method will not pro- 
duce results at all commensurate with the outlay. 

There should be no great expectations of immediate results 
when an advertising campaign is begun. Here and there, in 
exceptional cases, contracts may be closed as the result of one 
advertising letter, or one newspaper advertisement; but it is per- 
sistence, and the accumulative effect of continued advertising that 
counts in the long run. If it were possible from the effects 
of an occasional advertisement to reap a rich reward, then it 
would be simple for all of us soon to grow rich, since whatever 
we had to advertise would only require some public announce- 
ment to produce profitable sales. Many people have advertised 
on such lines, and with great expectations; few, if any, have 
been successful. 

The great advertisers of the country, those whe have made 
money and great wealth by advertising, have only succeeded at 
the expense of persistency—as one advertising agent has said, 
“keeping everlastingly at it.” 

The advertiser in any large electrical field, should not only keep 
everlastingly and intelligently at it, but he should plan and design 
his advertising at least on a yearly basis, and even then he must 
have patience in waiting for his reward. Some central stations 
who have persistently made very large appropriations year after 
year, have found that the most profitable returns—the really 
large returns—come only after two or three years of continuous 
effort. Generally speaking, every advertisement that is put forth 
secures a large portion of its strength by reason of the familiar- 
ity of the reader with previous similar advertisements. The ad- 
vertiser should remember that he is familiar with the merits of 
electric lighting and power—he ought to be for it is his sole con 
sideration week after week, month after month, and year after 
year—but to the possible customer it is at the beginning of no 
interest whatsoever, or at the best, of very slight interest. It is 
by continually hammering, by persistently sticking to, the ‘sub- 
ject, by never shifting the ground, though always successively 
preserting your subject differently and attractively, that one will 
be able to interest and convert the curiously unobservant whom 
it is wished to make an enthusiastic consumer. 


SKILL IN PREPARING THE ADVERTISING 


The great trouble with the novice who attempts to write ad- 
vertising of any form, is the fact that he is prone to write nar- 
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rowly from his own point of view, and not from that of the per- 
son at whom the advertisement is directed. 

It is by the careful avoidance of this error, and familiarity 
through long association with all advertising problems, that the 
specialist in advertising writing has been evolved. The writing 
of successful advertising is distinctly a profession calling for 
specializing in the highest degree. It has become a profession 
just as medicine is a profession, or just as the practice of law 
can be considered a specialty. 

Many dollars have been wasted on advertising which 
thought to be “catchy,” but it isfi’t the bizarre or unique adver- 
tising that always pulls the largest percentage of returns. 

The entire subject of advertising ought to be judged from the 
common-sense standpoint of salesmanship. It is printed sales- 
manship, and should be judged in its entirety by the same basis 
of standards and comparisons as salesmanship should be judged. 
If the best salesmen in the country pessessed the knack of plac- 
ing their oral arguments and attractive statements on paper, the 
results would be splendid advertisements. 

Just so advertising should be considered only from its ability 
to persuade the recipient to do what the advertiser wants him to 
do, and it is seldom that this real practical object can be achieved 
by “stunts” either silly or amusing. 

A salesman who devotes more time to telling the trade funny 
stories than he does in impressing the merits of his merchandise 
upon the man to whom he is trying to sell, is not the successful 
type of salesman, nor is the advertisement which does not in 
fashion bring the merits of the article advertised forc- 
serve the practical purpose of selling 


was 


believable 
ibly to the reader’s mind, 
goods. 

Don’t write advertising that will turn the reader’s mind in any 
direction but that direction in which lies belief in the merit of 
your product. 

The advertising may be clothed in an attractive form, but the 
medium of attraction that you employ should be deftly turned to 
your advantage. It should tend to nothing but advantages of 
electric power or electric light. 

You do not want the reader to think you are humorous; 
do not want him merely to admire illustration that you 
in your advertising; you do not want to be remembered 
as a advertiser. What you really want is to print an 
advertisement, or send the man a letter which when read will 
make him believe that he can’t go another day without electricity 

You can’t always do this, but the nearer you come to doing it 
profitable you wil] find your advertising investment. 


you 
some 
have 
“smart” 


the more 
Reproduced herewith is an attractive advertisement printed 


in three colors by the Chicago Edison Company. A series of eyes 
all focused on a representation of the electric sign in the middle 
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of the circle, involuntarily causes the reader’s eye to focus in the 
same direction. This advertisement was particularly effective, 
and was sent as a folder direct to a selected list of names of mer- 
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chants, fronting on, or contiguous to, the Chicago Elevated 
Loop. The company has secured a large number of customers as 
the result of a carefully prepared plan of direct mail solicitation 
combined with efficient personal solicitation from the list at which 
the advertisement was directed. 


The Edison Electric Illuminating Company of Boston, in ad- 


dition to a very successful plan of direct mail solicitation, is al- 


ways a liberal user of space in the Boston daily papers. Herewith 





Twenty Dollars Worth of 
Electricity Free 


If you have not yet installed the 
electric light i in your home, we want 
to make it easy for you to try it. 

As a Christmas offering, we will 
turnish you twenty dollars worth of 
electric current free of charge if you 
apply to us now. 

The necessary conditions govern- 
ing this offer are simple and easily 
complied with. 

Come in and see our 
Contract Agent for full 
particulars — or tele- 
phone Ox- 
ford 1150. 


1905 
4700 
HOMES 








The diagram shows the the electric curling tongs 
increase in electricity in and the coffee maker (the 
Boston homes during the only real way to make 
past ten years. coffee — always perfect) ; 


electric electric fans, for either dis- 


if you 


Remember that 


light is economical, tributing the heat on a cold 


manage it right—it turns day, or keeping you cool 
on and off so easily that on a warm one. Tea ket- 
you burn it only when you tles, waffle irons, foot 
need it. 

warmers, nursery appli- 


Electric light is only one 
feature of electricity in 


sick 


a thousand and one 


ances, helps for the 
; an . room 

residences. The electric hi k 

; : : things you ought to know 

heating pad is supplanting 3 S 


ue Gk wrekae.. Seni i about—and use—every day 
does not leak—it keeps of your life, 

hot, but is never too hot. All shown in our Exhi- 
Then there is the chafing bition Department, rear of 
dish; the handy flatiron; Masonic Temple. 


The Edison Electric Illuminating Co, 
of Boston 


advertisement 
deep. It 


a recent double column 
which in the original was nine and one-half inches 
did not tell all the story, but first presents an outline of an at- 
tractive proposition specially designed to secure new residential 
This offer of $20 worth of electricity free is printed 
It is known as Caslon, old 


we present a fac-simile of 


customers. 
in large type having a clean cut face. 
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style type. After the large, easily-read type comes a telling black 
and white illustration, showing the increasing popularity of elec- 
trically lighted residences, and this is followed by smaller type, 
skilfully setting forth for women the nice refinements that are 
available in the electric-lighted home. Plenty of white space 
around the advertisement adds to its attractiveness. 

The particulars of the offer consisted in specifying that a cer- 
tain number of outlets in a certain number of rooms be installed 
in ordér that the $20 worth of free current be given by the 
company. The total amount of electricity had to be taken before 
September 1, 1906, in order to make the offer available; that 
is, no electricity used after that date would apply against the 
$20 free offer. 


THE STATUS OF THE SALESMAN, 


In selling electric light and power, as in the selling of any 
other manufactured article, there always exists the argument as 
to whether it is most advisable to enploy salesmen on a salary 
basis, a combined salary and percentage method, or on a com- 
mission basis with a drawing account. 

All three have been tried and found successful or unsuccess- 
ful, depending upon the management and general policy of the 
local company. 

A salesman can be made to do efficient work by one of two 
methods, Either his enthusiasm can be aroused to such a high 
pitch that he deeply and earnestly believes, and then he himself 
can make others believe; or the same means can be accomplished 
by engagement on a commission basis, in part or in whole, thereby 
securing his close attention and energy to the business in hand. 

Men differ; some are by nature more avaricious than others, 
and some have a large fund of enthusiasm. A few have both. Do 
not let that few escape you. A good salesman is a distinct ac- 
quisition to any central station. Once secured, he should be kept 
and his interest and enthusiasm never allowed to wane. First, 
he will be what you stimulate or educate him to be. Second, 
he will only maintain a high degree of efficiency by continual 
stimulation and appreciation of his work. 

As to whether these results can best be achieved by periodical 
renewal of his enthusiasm, or by the second method of appeal, 
can only be determined by the central station manager or con- 
tract agent in each particular locality; but whatever the method 
used, it is generally the case that a salesman with a distinct ter- 
ritory is most successful. Give him a territory that is his alone 
and let him take a pride in it and develop it. Meanwhile, if 
there are other salesmen, bring them all into a friendly rivalry. 
While it is generally advisable to have a distinct territory for 
the general solicitors where special propositions such as electric 
signs are promoted, a sign specialist is often employed where 
the size of the station permits of sufficient agents and solicitors 
being engaged to spend all their time in getting in sign business. 
Where large power deals are involved a power salesman is a pay- 
ing specialist. All salesmen should have headquarters aid when 
they need it; but it is a nice question as to where to give aid 
and where not to do it. If too much help is given the salesman 
will not develop the initiative and strength so often necessary in 
his routine work. 

One reason why solicitors on a commission basis have not 
been successful in some localities is because it has not been put 
with sufficient clearness to the solicitor as to how his efforts 
will result in his continuous profit. 

If a solicitor feels that he is identified with a territory and that 
the growth of that territory will enable him to increase the growth 
of his income, such a man will be found working night and day, 
if he is at all the class of man that you want as a solicitor. But 
good men will not work continuously, and at all hours— 
that is, their interest will not be unflaggingly stimulated—unless 
the system of accounting is such as to put plainly before them 
the fact that it is just as much their interest to fight unceasingly 
for business as it is for that of their employer. 

Unless some method is adopted with such a basis clearly and in 
definite form put before the solicitor, the greatest efficiency of the 
solicitor will not be obtainable. 

Where a solicitor is employed upon a salary basis, it is like- 
wise of importance to put in definite form before him, his pro- 
gress, week by week, and month by month. 
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When he knows that his employer is aware of exactly what he 
is accomplishing, and is keeping close trace of his work, guiding 
it and directing it with a helping, sympathetic, though diplo- 
matic hand; and when he feels that his efforts to secure new 
business are being appreciated, then he can generally be depended 
upon to bring a larger measure of enthusiasm and persistent work 
to lighten the monotony of his daily tasks. 

It requires a man with some backbone to meet rebuff after 
rebuff and still keep his confidence and some measure of his 
enthusiasm; but this is what the solicitor or agent may have 
to face each day. 


Next month it will be shown how this problem is partially met 
by an advertising campaign of direct solicitation by mail. 


— 


Business-Getting Methods of the Buffalo 
Electric Co. 





The lighting service of the city of Buffalo is furnished by the 
Buffalo General Electric Company, of which Mr. Charles R. 
Huntley is general manager. The company buys electric power 
from the Cataract Power & Conduit Company, which company 
is the distributing agent for the power service of the Niagara 
Falls Power Company in and about Buffalo. This Niagara power 
is received at the Wilkeson Street station of the Buffalo General 
Electric Company at a voltage of 11,000, where it is reduced to 
350 volts and applied to the operation of motors direct-connected 
to different machines. 

The company gives lighting and power service to the down- 
town section of department stores, office buildings and theatres 
by a direct-current Edison three-wire system laid underground. 
It has an overhead system that supplies alternating current, 60 
cycles, for incandescent lighting and an overhead, 25-cycle, al- 
ternating-current system that supplies service to the entire resi- 
dence section of the city. It also operates a 500-volt, direct- 
current system for power purposes, the company taking customers 
for a small service up to 50 hp, the Cataract Power & Conduit 
Company looking after the larger consumers. 

The total load of the Buffalo General Electric Company is 
about 9,000 hp. It has in use 3,000 direct-current, series, enclosed 
arc lamps for street lighting, and it is generally admitted that the 
city is well lighted. It would be strange itdeed if the Pan- 
American illumination had not created a sentiment favorable to 
electric lighting, and in this respect the Buffalo General Electric 
Company had benefitted. The effect has been to increase the de- 
mand for window illuminations, for electric signs, as well as for 
home lighting. 

In order that all old customers might be properly cared for and 
the new business obtained, Mr. William R. Huntley about three 
years ago was appointed contract agent and later given the im- 
portant position of assistant general manager of the company, 
and during this period it has been Mr. Huntley’s good fortune 
to greatly increase the business of the company along all lines. 
These good results have been accomplished by good hard hustling 
and meeting unusual competition with arguments that have won 
place for electricity. While Buffalo is most advantageously sit- 
uated in its relations and connections with the Niagara power 
development, the energy of the falls has natural gas as a com- 
petitor in Buffalo, the city being supplied from wells located in 
Canada, Pennsylvania and New York State, the price of natural 
gas in Buffalo being 30 cents per 1,000 ft. Thus for light, heat 
and power purposes the gas is a vigorous competitor of electricity, 
gas engines of one, two and five horse-power rivalling electric 
motors. Despite this business opposition, Mr. Huntley has been 
able to secure the following increase in business for his company 
during the three years ending August 1, 1905: 


Direct-current arc lamps connected................0. 300 per cent. 
_Alternating arc lamps connected................4-- TY laa 
Direct-current incandescent lamps connected........ e * 
Alternating-current incandescent lamps connected...... 183 * 
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If one thing more than another has contributed to this success 
it is indefatigable work and persistency of purpose. The com- 
pany now has seven solicitors, who report to Mr. Huntley, each 
solicitor looking after and being responsible for the company’s 
interests in a certain section of the city. The assistant general 
manager’s department keeps in close touch with the City Bureau 
of Buildings, and secures information as to the building permits 
issued. To the names thus obtained the following letter is 
promptly sent: 

“If you have not already arranged with your architect in re- 
gard to the electric wiring of your building at No. —, 
street, we beg to call your attention to the Standard Electric 
Light Wiring Specifications enclosed herewith, which we believe 
will be of service to you, as it has been carefully prepared to 
meet needed requirements. 

Any further information that may be desired in this connection, 
we shall be glad to furnish at any time.” 

The wiring specification is supplemented with much valuable 
information as to the general rules of the National Board of 
Fire Underwriters with which architects, engineers, builders, 
electrical contractors and property owners are asked to familiarize 
themselves. A note on the back gives the information that addi- 
tional copies may be obtained without charge, and that electric 
power is supplied by the company in any quantity desired satis- 
factorily and economically. The suggestion is made that closet 
and veranda lights be specified, as they are a great convenience, 
and the recipient is asked to bear in mind that electric fans may 
be utilized wherever electric power is available for lighting. 
“Illuminate with Electricity—Best—Cleanest—Safest,” are the 
closing words. 

The company’s information in regard to the building permit is 
then turned over to the solicitor in whose territory the new build- 
ing is to be erected. It is this solicitor’s duty to follow up the 
prospective new business until the place is wired and the service 
is installed. 

The company has practically the entire city covered by its 
lines, but it is ever ready and willing to extend its lines to 
meet the needs of a new customer. This new policy has helped 
materially in increasing the home lighting. Customers who for 
any reason are dissatisfied are handled by the solicitors, who do 
their best to please them, frequently making concessions. 

One of the company’s employes looks after and sells electric 
signs. These signs are sold on the installment plan and are also 
put out on a rental basis. Up to six months ago a city ordinance 
provided that no sign should project more than a foot from a 
building, but this was changed so that now electric signs may be 
erected, but they must be 12 ft. in the clear above the ground 
or walk. 

Since this change the electric sign business of Buffalo has 
increased 150 per cent, and one man is kept busy attending 
to it. The prospective business along this line is very large. 
Motors are sold to customers on easy payments, the installment 
plan having been found a help to the business. The company fur- 
nishes and maintains arc, Nernst and the new graphitized filament 
high-efficiency lamps. 

The residence rate of the company is 10 cents per kw-hour. A 
sliding scale that starts at 12 cents and runs to 4 cents per kw- 
hour is in use for larger consumers, the rate being based on the 
installation. Rates for power start at 6 cents per kw-hour and 
run to 4 cents, while a special rate is made to users of current 
for heating and cooking. 

The company believes in publicity. It publishes a monthly 
bulletin that is very neatly arranged, nicely printed, and which 
treats of the general progress of matters in the electrical field. 
Illustrations of new and prominent local installations are pre- 
sented. Its paragraphs are newsy and bright. Mention is made 
of new contracts, and one page is devoted to directory purposes, 
giving the names and addresses of wiring contractors, dealers in 
electric fixtures, electric signs, dental machinery, elevators and 
supplies in general. 

Now and then advertising space is taken in the leading daily 
papers, and the special industrial editions are patronized with dis- 
play advertisements. Folders and circulars telling of the ad- 





vantages of electricity for light and power purposes are sent out 
to prospective customers, and while circular letters have been 
found especially good in exciting interest in the advantages of 
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electricity, the wisdom of following this work up with personal 
interviews by the solicitors has been demonstrated over and over 
again until it is now deemed a necessity. 

For the year just ushered in, the company contemplates liberal 
expenditures in extending its lines and the erection of new copper, 
and further development of its business-getting methods. 


—— 


Newspaper Advertising for Central Stations. 





By Frank B. RaAg, Jr. 

OO many lighting companies look upon newspaper adver- 

tising as nothing more or less than a species of blackmail. 

While this is rather an abrupt statement of the case, it can- 

not be denied that there is a solid basis of truth for the central 

station man’s view of the methods used by the newspapers in 

soliciting space. However guarded the solicitor, he can never 

quite hide the suggestion that a contract will be “appreciated” 

by the paper; and once the contract is signed, the central sta- 

tion manager is not slow in demanding printed evidence of such 
appreciation. 

That the purchased space has any real advertising value to 
the lighting company is a matter which neither party to the 
agreemamt seems seriously to consider, yet I have no hesitation 
in saying that the newspaper is perhaps the best medium pro- 
curable for residence lighting advertising. Wisely used, it not 
only proves its value in securing direct business, but is a strong 
force in educating the people to an appreciation and understand- 
ing of the uses and advantages of electricity, and in moulding 
public opinion into a condition favorable to the lighting com- 
pany. 

It is notorious that a major portion of central station news- 
paper advertising does not pretend or attempt to accomplish 
either of these ends. A few instances might be cited of thor- 
oughly good copy, but for the most part it receives neither the 
time nor thought necessary to make it effective. Even when the 
station manager has become convinced that he can profit by the 
space which circumstances have forced upon him, he seems 
totally unable to apply to the filling of that space the same sound 
sense which has made a success of his offerating and commer- 
cial departments. This failure is not due to gross ignorance, as 
some advertising men would have us believe, but to a directly 
opposite cause. 

The majority of central station advertisements are bad be- 
cause the man who writes them knows too much about elec- 
trical matters. 

The field for electricity is so immense; the superiority of 
electricity for light and power is so immeasurable; the flexibil- 
ity and cleanliness of electricity, are so many and overwhelm- 
ing, that one cannot blame the engineer advertisement-writer 
for his failure to boil this vast material down into a single 
effective advertisement. It is not lack of ideas, but their stag- 
gering superabundance which leads so many writers of electric 
light advertising to seek refuge in futile and glittering gen- 
eralities. 

In writing a newspaper advertisement be specific. Begin by 
taking one solitary item—a- porch light, for example—and tell 
why electricity is the best light, the only light, for that par- 
ticular and especial purpose. Forget all about the thousand and 
one other uses for current. Forget all about the scintillating 
dream-talk that convinces nobody. Get right down to business 
and prove, beyond all shadow of peradventure, that the reader 
of your announcement needs, wants and must have forthwith, an 
electric light installed upon his porch. 

It is of secondary importance if the style of writing be graceful 
or abrupt, whether the argument wins by soft persuasion or brute 
force. The task is to sell a porch light to the man who reads that 
advertisement—a porch light, and nothing else. 

The next advertisement should follow in some sort of logical 
sequence and be devoted to light in the hall or vestibule. It 
should be written in the same vein, with the same singleness of 
purpose. It should leave the reader convinced of the desirability 
and necessity of an incandescent lamp in the place named. 

Room by room. you should go through the house, from cellar 
to garret, from the front gate to the stables, arguing and persuad- 
ing your reader to install a lamp in every dark corner. Each 
advertisement should supplement the last and complement the 
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next. Each should have the same general style of typography 
and occupy the same position in the paper. Each should express 
your willingness to furnish facts and figures, and should contain 
an invitation for the reader to call, ‘phone or write for your 
representative. : 

If possible, each advertisement should be illustrated with a 














Safeness is one of the 
strongest arguments for incan- 
descent lamps in residence light- 
ing. There is no open flame and 
it can be switched on and off by 
servants or children without dan-~ 
ger. Then electricity does not 
vitiate the atmosphere, therefore it is the healthiest 
light: It adds to the beauty and comfort of the home. 
It can be used with chandelie:, bracketor drop light, 
and it is always there when you press the button. 
Thereare other reasons. Send for ourrepresentative. 


(Name of Company) 
















FIG. I.—EFFECTIVE ADVERTISEMENT, 


dignified and artistic cut, designed not only to catch the eye, but 
to emphasize the salieat points of your argument. Above and 
beyond all, the advertisements should appear in the paper regular- 
ly, and they should be short, the facts being stated in simple lan- 
guage and set forth in plain types. 

Perhaps the most effective way to bring these points clearly be- 
fore the reader will be by illustrations. One of these (Fig. 2) is 





No Disadvantage 








In Using Electric Light 


. 
There is no heat, odor or dirt to offset a pos- 
sible saving in cost, 
Electricity gives a brilliant, clean, cool and 
safe light at a very 


Reasonable Cost 


If lights are properly placed and judiciously 
used results are entirely 


Satisfactory 


Have our representative call on you. 











FIG, 2,--POOR ADVERTISEMENT. 


full of “ifs” and “ands,” is a fair. specimen of what not to do. The 
headline “No Disadvantages,” immediately creates the impression 
that there may be disadvantages. The “possible saving” is am- 
biguous, to say the least; and the qualifying phrase, “if judiciously 
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used,” puts a damper on whatever slight desire the advertisement 
as a whole may have created. On the other hand, the specimen of 
Fig. 1 is clear-cut, well illustrated and written to convince. 

Advertising for central stations, like advertising for the mer- 
chant or manufacturer, is nothing more nor less than salesman- 
ship, and the same rules govern both. Your solicitors secure con- 
tracts by sane and convincing argument, by pleasing address and 
tactfully persistent appeal. Your newspaper advertising will se- 
cure business by the same methods. 


—— 





Lamp Renewal Service in Chicago. 


In view of the widely differing practice of central station com- 
panies in regard to free lamp renewals, the policy of the Chi- 
cago Edison Company is interesting. This company not only 
furnishes free lamp renewals to customers, but for some time has 
maintained a delivery service for such renewals. The extent to 
which the company goes in its efforts to render its services free 
from annoyance or trouble to its customers is shown by the 
following letter, which is sent to customers who send to the 
company’s lamp renewal station for renewals instead of asking 
the company to call and make the renewals: 

“We notice that you sent a representative to our Lamp Re- 
newal Department yesterday for the purpose of renewing burned 
out lamps. 

“Fearing you may not understand that we now have in ser- 
vice a system of lamp renewal delivery wagons, which is in- 
tended to save you the trouble of sending your lamps to us, 
we beg to advise you that such is the case. 

“Tt is only necessary now that you notify us, by telephone or 
postal card, that you desire to have lamps renewed, stating, if 
possible; the number and candle-power, and we will deliver the 
same to you within 24 hours of receipt of your call. 

“We have gone to great expense to provide a first-class equip- 
ment for this purpose, feeling that our customers would ap- 
preciate the accommodation. We are, therefore, very anxious 
that you should avail yourself of the service to the fullest 
extent.” 

The company furnishes free renewals on standard lamps, 
standard lamps being defined as the common shape of 4, 8, 16, 
and 32 candle power lamp. Special shapes, frosted bulbs or 
special lamps, such as the “Meridian” or reflector lamps, are 
charged extra at a price equal to the difference between the cost 
of a standard lamp and the special lamp required by the cus- 
tomer. 

Incandescent lamps with frosted bulbs are 2 cents extra. This 
does not apply, however, to lamps frosted by the dipping pro- 
cess, upon which no extra charge is made. Lamps are renewed 
or exchanged whenever a customer wishes, without regard to 
whether they are burned out. Exchanged lamps brought in 
which apparently are not burned out are tested in a rough photo- 
meter, to determine whether they have fallen 20 per cent below 
the rated candle power. If so, they are rejected. If they have 
not fallen below the rated candle power, they are cleaned and 
put back into service, usually as dipped, colored lamps, where 
efficiency is of secondary consideration, 

The work of photometering these lamps is done by a boy, and 
is a very rapid process. The photometer is set so that the light 
falling on the photometer screen is equivalent to that of a lamp 
burning at 20 per cent below the rated candle power of the lamps 
under test. As the lamps are placed in the photometer for 
testing, all that the boy needs to note is whether the candle 
power of the lamp being tested is above the candle power of the 
standard. If the tested lamp has a candle-power greater than 
that of the photometer standard, the lamp is accepted, but if the 
candle-power of the tested lamp falls below that of the photo- 
meter standard, the lamp is rejected. From this it is evident 
that the amount of time consumed in making a test is a mini- 
mum, being practically only that required to place the lamp in 
the photometer and take it out again. No attempt is made to 
obtain the exact candle-power of the lamp under test, a glance at 
the photometer screen being sufficient to show whether the lamp 
is above or below the candle-power of the photometer standard, 
and whether or not it should be accepted or rejected. 
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LETTER TO THE Eprrors. 


The Patent Law. 


To the Editors of the Electrical World: 

Sirs:—I am sorry if my letter, which you so fairly published 
in this week’s paper, intimated that the editor has been unwar- 
ranted in making suggestions regarding the patent laws. That 
is not my opinion; nor does my letter “defend” the present 
patent laws in their entirety. I shall allow it to speak for itself, 
but one or two points seem to require correction. 


The proposed Court of Patent Appeals would not, as you 
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intimate, increase patent litigation. It is as to patent matters not 
an addition to, but a substitute for, the present nine Circuit Courts 
of Appeals; its decision would be final, as theirs are not. It is 
a matter of demonstration, not of opinion, that it would diminish 
patent litigation at least one-third, and probably one-half. 

It would be simply impossible to get from Congress the neces- 
sary machinery for issuing patents on the lines proposed in your 
editorial. About six or seven per cent of patent applications go 
through interference; the prospect of all applications being so 
treated would be simply appalling, and the expense would be 
ruinous both to the inventor and to the Government; it would 
merely concentrate all patent rights whatever in the hands of a few 
large corporations. 


New York City. T. J. JoHNSTON. 
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DYNAMOS, MOTORS AND TRANSFORMERS. 

Single-Phase Induction Motors.—THOMAELEN.—The conclusion 
of his highly mathematical paper on the resolution of the mag- 
netomotive force of a single-phase induction motor into two mag- 
The author 
describes in detail a simple method for constructing the charac- 
teristic diagram.—Elek, Zeit., December 14. 

Single-Phase Commutator Motors——Hoerspurcer.—A continua- 
tion of his illustrated serial on single-phase commutator motors. 
In the present installment the author discusses, with the aid of 
diagrams, the principles of the repulsion motor.—Dingler’s Polyt. 
Jour., December 9. 

Induction Motor.—Srecut.—A simple and elementary discus- 
sion of the induction motor characteristics by the vector diagram. 
A more elaborate dissertation on this subject was given in Elec- 
trical World and Engineer, February 25, 1905.—Elec. Jour., De- 
cember. 

Armatures.—JorDAN.—An illustrated article describing the vari- 
ous operations performed in the winding of a direct-current arma- 
ture. The article is accompanied by precise directions and data. 


netomotive forces revolving in opposite direction. 


The types of armature to which the description applies are those 
used in direct-current railway motors, crane and hoisting motors, 
vehicle motors, bipolar motors, and belted generators up to 100- 
kw capacity. The author describes the building up of the arma- 
ture core, the placing of the paper cells in the slots, the winding 
of the coils, taping, putting coils in the slots, pressing on the 
commutator and making the connections.—Elec. Jour., December. 


LIGHiS AND LIGHTING. 

Street Lighting—Harrison.—A paper read before the Man- 
chester section of the (Brit.) Inst. Elec. Engs. The author ex- 
plains that to judge correctly the illumination of a street one 
should state the value of the maximum and minimum illumina- 
tion. The unit of illumination is cp-ft. and he recommends to 
measure the illumination on a screen at an angle of 45 degrees 
and at a height of 4 ft. from the ground. He then gives the 
results of a great many tests by different observers of the actual 
illumination obtained in British streets. One example is that 
of Gorton, where 25 double Welsbach mantles, each taking 4 cu 
ft. of gas per hour, have recently been replaced by 22 enclosed 
arc lamps giving 400 cp each. The gas lighting in this case for 
merly cost $750 per annum; the electric lighting is done for $&8o. 
Taking an average candle-power for the gas lamps based on the 
figures given by Price, and measurements made by the author him- 
self elsewhere, the candle-power works out at 80 per post, there- 
fore it will be seen from the following figures that the minimum 
four times at an extra cost of 


illumination has been increased 


17 per cent per annum: Old system: Incandescent gas, 80 cp, 
9o ft. apart, minimum illumination (direct), 0.037. New system: 
Enclosed arc lamps, 400 cp, 100 ft. apart, minimum illumination 
(direct), 0.145. As the average result of all of the different data 
given by the author he concludes that in most English towns 


the minimum direct illumination is as follows: 





0.050 cp-ft. 
o.695 * 


“ ‘< ““ ‘ 


0.005 


Main thoroughfares, minimum direct illumination .... 
Side streets si " m 
Suburban streets 
In many places where electric light has been installed these values 
have been exceeded, whereas the actual illumination obtained from 
gas mantles is generally much lower than that estimated by rep- 
resentatives of the gas industry. For reading purposes an illu- 
mination equivalent to 0.05 cp-ft. is necessary. With 0.005 cp-ft. 
one cannot recognize a face; in fact, can only just avoid running 
into anything. Unless the value of illumination in any street 
exceeds, say, 0.015 cp-ft., “it could hardly come under the head of 
street lighting, but should be called ‘beacon’ lighting.”—Lond. 
Elec., December 15. 

Starting Switch for Arc Lamps.—An illustrated description of 
a self-acting arc lamp starter for switching in street arc lamps 
automatically with an interval of time between each group. The 
apparatus consists of two parts: A main switch proper controlled 
by an electromagnet, and a time mechanism which closes a sec- 
ondary circuit after a predetermingd interval, and thus actuates 
the main switch of the next starter in the series. By this means 
a series of lamps may be switched into circuit from any suitable 
point, set after set in turn with a time interval between the switch- 
ing on the yarious sets, so that sudden variations in the other 
lamps on the system are avoided. The left hand illustration of 
Fig. 1 shows the complete arc lamp starter in “off” position; the 


futmomy 





FIG. I1.—ARC LAMP STARTER, 


right hand illustration shows the “on” position with the cover 
The elec- 
tromagnetic switch is actuated by a powerful electromagnet (A) 


Fig. 1, 


of the time element removed, showing the wavy spiral. 


which rotates an armature pivoted by arms to the yoke. 
This armature is coupled by insulated connecting pieces at the 
sides to the double-pole switch which is provided with suitable 
carbon contacts. One of the switch-coupling pieces is fitted with 
an arm connected to the plunger, C, of the time-element mechan- 
ism. The whole apparatus is mounted on a base of insulating 
material with an insulating partition between the two switches, 
so that aceidental contact between the positive, negative and mid- 
dle wire terminals is impossible. The time-element mechanism 
consists of a wavy spiral (B, Fig. 1), the axis of which is verti 
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cal, mounted on a platform forming part of the insulating base. 
A large hole passes through the center of both the spiral piece and 
the base, which allows a plunger, C, to pass freely up and down. 
The function of this plunger is to elevate a smooth spherical 
ball, D, from the bottom of the base on the top of the spiral. 
The ball then descends by traveling round the spiral groove 
till it reaches the base, where it rolls on to the top of the contact 
spring and presses it down against the fixed contact, thus closing 
the circuit for the relay magnet of the next starter. The time 
taken by the ball to travel from the top till it closes the circuit 
for the next switch is about 11 seconds, which is sufficient to 
allow one group of lamps to be burning steadily before the next 
group is switched on. When the starter is switched out, the 
plunger drops to the bottom, and the ball rolls off the contact 
spring on to the top of the plunger, ready for the next operation. 
A clutch, /, which can be released by the electromagnet, E, holds 
the switch on. As soon as the “all on” lamp in the station, 
actuated by the last relay of the series, lights up, indicating that 
all the groups of lamps in the series have been switched on, the 
switch for the electromagnet, 4, may be opened, and the switches 
are held on mechanically. To open the switches the main magnet 
or “in” switch, is first closed, thus relieving the clutches, F, which 
are withdrawn on closing the “off” switch, controlling the circuit 
for the electromagnet. A considerable saving in labor is effected 
by using these starters owing to the smaller number of men em- 
ployed, and in outlying districts it is not necessary to start the 
lamps so early nor switch off as late as when men have to go 
the rounds of the lamps. It is claimed that in the case of a set 
of 850 lamps 16 men are sufficient instead of 23, and that the 
further saving can be effected in the consumption of power and 
carbons owing to the shorter hours of burning.—Lond. Elec., De- 
cember 8. 

Miners’ Lamps.—HeErest.—In a continuation of his illustrated 
serial on mining exhibits at the Exposition in Liege, the author 
describes a great many safety miners’ lamps of which a few are 
electric. In two of them the osmium lamp is used, which has not 
only the advantage of giving double the light for the same power 
consumption, but also may be built so as to require only two volts, 
so that a single storage cell is sufficient in connection with it.— 
Glueckauf, November 25. 

Electric Lighting and Acetylene—CarNney.—A comparison of 
the relative advantages of electric and acetylene lighting for a 
small town of not more than 1,000 or 1,500 inhabitants. The 
author thinks that an electric plant would not pay for such a small 
town and that acetylene light is preferable—Acetylene Jour., 


December. 





POWER. 

Boiler House Economy.—BeENNie.—A paper in which the au- 
thor points out that engineers, who spare no pains in reducing 
the steam consumption of their engines, often neglect to as- 
sure themselves that the steam used is generated as economically 
as possible. They forget entirely that almost the entire field of 
the saving in a modern steam plant lies behind the stop valve. 
Beginning at the chimney end of the plant, the author said that 
the height of the chimney should lie between 120 ft. and 180 ft. 
giving a natural draught of from 0.55 in. to 0.82 in. of water, 
with an average temperature of 300° F. For full-sized Lancashire 
boilers the chimney area should equal 6 sq. ft. per boiler up to a 
total of four boilers, and 5 sq. ft. more ‘should be allowed for 
every additional boiler. The chimney entrance should be Io per 
cent greater than this, and the flue should enter the chimney 
with an upward slope of 45 degrees. The area through the eco- 
nomizer should exceed the flue area by about 20 per cent, and the 
economizer walls should be 14 in. thick and particularly well 
built. The minimum combined area of the boiler side flues ought 
not to be less than double that of the main flue. The author 
would have a fuel calorimeter in every boiler-house equipment, 
and a fuel test entered weekly along with the coal and water 
consumption in the log book. It is often the case that a cheap 
fuel has more heating value than a dearer class, as the price is 
influenced to a considerable degree by the convenience with which 
it can be burned. A high-class mechanical stoker will burn coal 
which it is almost impossible to fire by hand, so that with such 
machinery a large reduction may often be made in the fuel bill. 
Another valuable adjunct is a CO. recorder for checking the 
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firemen’s work by analysis of the waste gases. The proportion 
of CO: should, of course, be as high as possible, always provided 
that enough air must be admitted to prevent the escape of CO. 
Usually there is a danger of the production of CO, if the pro- 
portion of COz is above 15 per cent. The author claimed that 
using an economizer, superheater and mechanical stoker, as much 
as 85 per cent of the heat of the coal could be utilized, only 15 
per cent being lost in radiation or carried away by the flue gases. 
He believed in working furnaces at the highest temperatures ob- 
tainable, provided the heat was kept uniform.—Lond. Eng’ing, 
December 15. 

Hoisting in Mines.—H1npen.—An article showing how to cal- 
culate a hoisting installation according to the Ilgner system for a 
mine. Three-phase currents are supplied from a central station 
and the intention is to prevent the rapidly varying load of the 
hoisting motor from reacting on the primary circuits. The three- 
phase currents are supplied to an induction motor which-is oper- 
ated at constant load. The same is coupled on one side with a 
small exciter and on the other side with the direct-current “start- 
ing dynamo” and a large fly-wheel. The exciter supplies constant 
exciting current to the hoisting motor without any intermediary 
regulator, while the “starting dynamo” has in. its field winding 
the regulating controller by means of which the numbers of revo- 
lutions of the hoisting motor may be regulated at will between 
zero and a positive or negative maximum without any consid- 
erable losses. The main current of the “starting dynamo” is 
directly supplied to the armature of the hoisting motor. The 
controller varies the field and, therefore, the voltage of the start- 
ing dynamo, which runs at constant speed, and it also changes 
therefore the voltage of the hoisting motor since the latter has 
always the same voltage as the starting dynamo. Further, since 
the hoisting motor receives constant excitation, its speed is al- 
ways exactly proportional to the voltage supplied. The large fly- 
wheel prevents the fluctuations of the load of the hoisting motor 
from reacting on the primary circuit. The author gives formulas 
and describes graphical methods for calculating such an instal- 
lation and also gives a numerical example. Although the first 
cost of the Ilgner system is about four times that of the ordinary 
equipment of motor and rheostat, yet the Ilgner system has been 
introduced into many important European mines. While formerly 
with a steam plant 30 to 40 kg. of steam were consumed per hp- 
hour in the hoist, now there are several Ilgner plants in which 
the consumption is between 14 and 16 kg, while with other electric 
equipment the consumption varies between 20 and 25 kg.—Elek. 
Anz., November 30, December 3, 7, 10 and 14. 

Electric Atomizers.—A short illustrated description of an elee- 
trically-driven centrifugal apparatus for sending a spray of water 
or other liquids into air, for keeping the air moist or for spray- 
ing a disinfecting liquid into the air in hospitals, etc. In the dif- 
ferent types of apparatus the amount of liquid sprayed into the 
air varies from one to twelve liters per hour. To spray one or 
two liters per hour into the air 30 to 100 watts are required.— 
Elek. Zeit., November 16. 

Water Power Plants —CrANE.—Some illustrated notes on com- 
mon troubles experienced in water power plants, their causes and 
remedies.—Power, December. 

Gas Power.—Dowson.—The first part of a paper on the use of 
gas for power and heating. The author describes a Dowson gas 
producer plant.—Lond. Elec. Rev., December 1. 

Low Grade Fuel.—An article by Goodrich discusses in a general 
way the utilization of low grade fuels for steam generation and 
mentions several examples from actual practice where this has 
been successfully done—Eng’ing Mag., December. An aarticle 
by Lakes deals with fuel substitutes and describes some of the dif- 
ferent materials utilized for burning in regions where the ordi- 
nary fuels are unattainable—Mines and Minerals, December. 

Electricity on Board Ship—Kercarovet.—The first part of an 
illustrated serial on applications of electricity on warships. In 
the present installment the author discusses the equipment of the 
generating station —L’Eclairage Elec., December 9. 


TRACTION. 
Single-Phase Traction.—Diagrams by Jackson showing the con- 
nections of standard single-phase equipment of tramway cars. 
One diagram shows hand control for single cars and the other 
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diagram switch control for multiple unit operation—Another ar- 
ticle by Bright deals with single-phase locomotive testing —The 
same issue contains some editorial notes by Stover and Scott on 
the subject. Three points to be noted are the high average power 
factor of the single-phase system, the high tractive effort of the 
locomotive and the high efficiency. Special attention is called to 
the high tractive effort obtained on the locomotive as this point 
has been questioned because of the pulsating character of the 
motor torque. The tractive effort secured in these tests is as 
high as could be obtained with a direct-current equipment. The 
tests on this locomotive show further that the single-phase sys- 
tem is well adapted for slow-speed freight service; and as its 
adaptability to high-speed service is not questioned, the indications 
are that a single-phase system will cover the entire railway field. 
—Elec. Jour., December. 

Philadelphia.—A well illustrated article on the opening of the 
Philadelphia subway which contains numerous novel features, par- 
ticularly in connection with the track construction and the sys- 
tem of ventilation.—St. R’v Jour., December 23. 

Conduit Systems and Surface Contact Systems—Two well il- 
lustrated reviews. Rider describes the various conduit tramway 
systems in use, while Twelvetrees deals with surface-contact trac- 
tion.—Lond. Eng’in®’ Rev., December. 


INSTALLATIONS. SYSTEMS AND APPLIANCES. 

Charging Small Storage Batteries with Alternating-Current.— 
Soutrer.—The author does not consider the aluminum electrolytic 
rectifier to be suitable for charging storage batteries, on account 
of the following two’ disadvantages: First, its operation is poor 
when the electrolyte gets hot, and second, the composition of the 
electrolyte changes during operation. The electrolytic rectifier 
is considered to be specially useful for operations over short peri- 
ods, but not for prolonged service. The author has devised a 
rectifier for charging storage batteries from an alternating cur- 
rent circuit, its principle being based essentially on that of the 
telephone receiver. In the telephone the movement of the dia- 
phragm is synchronous with the alternating current passing 
through the coil. A diaphragm of this kind, but of enlarged size, 
may, therefore, be used to close a certain contact during one 
half wave of the alternating current and to open the same contact 


during the opposite wave. The apparatus is shown in Fig. 2. 














FIG. 2.—TELEPHONE DIAPHRAGM RECTIFIER, 


The alternating current is supplied to an auto-transformer. The 
vibrating steel spring, FF, is mounted between the two supports, 
A and B, and has at its center a little piece of silver which presses 
slightly on a contact of the same metal mounted on the piece 
C. The pressure may be regulated by means of the screw, lV’. 
Before the vibrating spring the electromagnet, Y Z, is placed, 
which is excited by direct current. One of its poles is provided 
with a second magnetizing coil, E, excited by alternating current 
from the points, m and n, of the auto-transformer. The alter- 
nating current to be rectified for charging the batteries is 
taken off from the points, p and g. The number of coils of the 
auto-transformer between these two points, p and q, is chosen 
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according to the number of cells to be charged. The operation 
is self-evident, but in order to avoid any sparks in braking the 
contact, it is necessary to have no phase-difference whatever. 
The solution of this problem has been found by the following 
observation: The vibrating spring is placed in the center of the 
transformer, and it is sufficient to turn the spring relatively to the 
transformer in order to get to a position where there are no 
sparks. The author explains this observation by taking into ac- 
count the magnetic flux of the transformer.—L’/ndustrie Elec., 
December Io. 

Lightning Arresters—NeEALL.—An illustrated article on foreign 
practice in lightning arresters. “In America, designs are rugged; 
in Europe they are refined.” The author first describes magnetic 
blow-out lightning arresters, suitable up to 650 volts for either 
direct-current or alternating-current service. In this instrument 
two gaps work in series, permitting a direct static discharge to 
ground. One of the gaps is so shunted by a magnet coil as to 
cause the arc in the other gap to blow out. A resistance is 
added to control the flow of current. A second type of lightning 
arrester, suitable for pressures up to 650 volts, is the “moving 
part by magnet torsion type” (system of Bubeck). One of the 
two electrodes forming the discharge-gap is movable. When the 
static discharge is followed by current, an electromagnet is ex- 
cited which causes the movable electrode to turn on its axis and 
thus break the arc. After this a spring causes the electrode to 
resume its normal position for further operation. The whole 
arrester is mounted on porcelain and can, therefore, be used for 
outdoor as well as for indoor mounting. A third type is the 
“coherer type-loose” which contains a porcelain tube offering 
considerable resistance to the normal current, but allowing a 
momentary static disturbance to pass over it easily. This ar- 
rester is, therefore, non-arcing in the sense that no arc is allowed 
to form, although they constantly train the system on which 
they are placed. The author then describes severa) types of 
“multigap” lightning arresters. The first is the bell type shown 























FIGS. 3 AND 4.—BELL-TYPE AND CONE-TYPE ARRESTERS. 


in Fig. 3 (good up to 250 volts with direct-current or 600 volts 
alternating current). This arrester derives its name from the 
bell-like shape, as well as from the specially-shaped pieces of 
zinc which are applied one on the other, but separated by pieces 
of insulating material in such a way as to form many small gaps 
between the flaring edges of the discs. The action in suppress- 
ing the arc depends upon the use of multigaps of a non-arcing 
material. The porcelain cover is designed to keep out moisture, 
and it renders the arrester suitable for mounting outdoors as well 
as for station use. A second form of multigap arresters is the 
disc type, which may be used on transmissions up to 3,000 volts. 
It consists of alternating zinc discs and mica washers arranged 
one above the other and varying in number according to the 
voltage of the service for which it is designed. In operation, 
the static discharge to ground is expected to pass down over 
the surface of the discs as well as between them, while the cur- 
rent following takes only the gaps formed by perforation of the 
mica between the discs. The well-known multigap non-arcing 
metal principle thus comes into operation to suppress any short- 
A third form of the multigap arrester type is the 
It is shown in Fig. 4, and may be used up to 36,- 
ooo volts. The gaps are cone-shaped to give a maximum num- 
ber of gaps in a minimum of space. This arrangement, moreover, 
allows for a certain individual adjustment of the gaps accord- 
ing to the voltage. A resistance is recommended for use with this 
arrester. Another form of the multigap arrester is the dise type. 


circuit arc. 
cone form. 
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similar to the Wurts arrester. The author then discusses the 
horn lightning arrester. This lightning arrester is distinctly Eu- 
ropean, both in origin, development and use. Its main disadvan- 
tage is that on low voltage the opening is so small as to make 
it difficult to keep the gap constant; dirt, dust, bugs and even 
beading of the wire causing this to change. Several devices to 
overcome this disadvantage are described, all of which hive al- 
ready been noticed in the Digest. Another defect of the plain 
horn arrester arises from the lack of positiveness in breaking 
short circuits, a slight change in inclination of the horns caus- 
ing a “jump back” of the arc. The magnetic blow out has been 
applied to meet this in the manner shown in Fig. 5. Another 























FIG. 5.—MAGNETIC-BLOWOUT HORN ARRESTER. 


modifications of the horn arrester is shown in Fig. 6 where one of 
the electrodes is provided with a carbon facing, by means of which 
the gap is less affected by passing current. For this form a re- 
sistance is recommended for use in series with the gap. This 











FIG. 0.—CARBON-FACED HORN ARRESTER. 


arrangement of the horns permits economizing of space. Glass 
shields promote a draft for the operation of the arrester.—Several 
illustrations are also given of types of water column lightning 
arresters.—Elec. Jour., December. 

Rebates in Bills for Electric Light—A note on an amusing law 
case which recently came before the Faversham County Court. 
Faversham consumers of under 250 kw-hours per quarter are sup 
plied at the rate of 10 cents per kw-hour, but if they reach 250 
kw-hours they have to pay only 9 cents. Now, a certain con 
sumer had succeeded in using 240 kw-hours, and his bill, there- 
fore, came to $24; but it will be noted that if the consumer had 
used just 10 more kw-hours his bill would have amounted to 
$1.50 less than it did for the 240 kw-hours, and he, therefore 


tendered the smaller sum. “In such circumstances, we regret that 
* 
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the judge was obliged to decide in favor of the electricity supply 
authority ; even he was obliged to explain that he was only there 
to administer the law and had nothing to do with common sense.” 


—Lond. Elec., December 1. 


WIRES, WIRING AND CONDUITS. 

Fuse Standardization —Scuwartz.—An article giving the ex- 
act rules and regulations in use in Germany and France on fuse 
construction and standardization. There is a very high degree 
of standardization in the fuse systems in vogue in Germany, and 
this is due to the fact that consumers cannot easily replace a 
fuse with one of their own fashioning, but must obtain a refill 
from the manufacturer, who is responsible for its proper rating 
and marking in accordance with the conditions laid down by the 
Association of General Electrical Engineers. This system is not a 
good one in so far as the various large manufacturing concerns 
have each developed fuse systems of their own, which are not in- 
terchangeable the one with the other. While this doubtless se- 
cures the trade in refills to the manufacturer of each particular 
line, it is hardly conducive to the convenience of the public or the 
safety of the installations, as in cases of urgency the fuses are 
sometimes tampered with.—Lond. Elec. Rev., December 15. 

Transmission Circuit—C. F. Scort.—An elementary discus- 
sion of self-induction, regulation and mutual induction, partly 
with the aid of diagrams. The article is essentially based on a 
paper of the author before the National Electric Light Association 
in 1894.— Elec. Jour., December. 

Flexible Conduit Wiring —Kuunvo.—An illustrated description 
of a method of wiring in which the cable to be protected is sur- 
rounded immediately by a flexible conduit—Elek. Zeit., Decem- 
ber 7. 

Municipalities and House Wiring.—An editorial pointing out 
that it is not only illegal in most cases in England for a municipal 
electric station to execute house wiring in competition with local 
firms, but it is also wrong in principle—Lond. Elec., December 


4. 


ELECTROPHYSICS AND MAGNETISM. 

Radio-Activity—Lorp Ketvin.—A paper describing a “plan 
of an atom to be capable of storing an electrion with enormous 
energy for radio-activity.’ The fundamental suppositions of the 
author are as follows: He proposes to consider an atom of 
ponderable matter intrinsically charged with concentric strata 
of electricity, vitreous and resinous, of equal electric density 
at equal distances from the center; and with an excess of the 
total quantity of the vitreous above the total quantity of the res- 
inous. He further supposes that free resinous electricity consists 
of equal atoms which he calls electrions (called electrons or 
corpuscles by others). He finally supposes that each of these 
electrions has, besides its ordinarily defined property of electric 
attraction or repulsion, a property of somehow acting upon ether, 
and in virtue of this property quasi-inertia. The nature of this ac 
tion he believes to be atraction and consequent enormous con- 
densation of ether around the center of the electron. “My pres- 
ent assumption is Boscovichianism, pure and simple.” It declares 
that between a single electrion and a single atom of ponderable 
matter void of electrions, a definite force exists in the line of 
their centers varying according to the distance. For distances 
greater than a radius of the atom it is attractive according to 
the inverse square of distance between the electrion and the cen- 
ter of the atom. When the electron is within the atom, the au- 
thor simply assumes such laws as he pleases, with a view to 
trying to explain the different radioactivities which seem to be 
present by one and the same atom at different times.—Phil. 
Mag., December. 


ELECTROCHEMISTRY AND BATTERIES. 

Accumulators Without Lead—Two Bunsen Society papers on 
the Edison accumulator. One by Elbs discusses the theory of 
the reactions in the accumulator, the other by Graefenberg gives 
some results obtained by the company which manufactures the 
Jungner cell (which is essentially identical with the Edison nickel- 
iron battery) in Germany.—Electrochem. and Met. Ind., De- 
cember. 

Resistance of Lead-Antimony Alloys.—Rosset.—An article on 
the resistance of lead-antimony alloys used for storage battery 
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grids. The determination of the resistance .is not sufficient to 
indicate the chemical composition of the alloy, since the resistance 
curve has a maximum just near the concentration of 10 per 
cent of antimony which is generally used.—Centralblatt f. Accum., 
November 15. 

zone.—Kauscu.—The first part of an illustrated article on 
new apparatus for the production of ozone by electric discharges 
through air, especially for the purpose of sterilizing water. The 
descriptions are taken from recent patent specifications.—Elektro- 
chem. Zeit., November. 


'JNITS, MEASUREMENTS AND INSTRUMENTS. 


Measuring Strong Currents——NeEspPer.—An illustrated descrip- 
tion of an instrument for measuring strong currents. The method 
is based on determining the torque which the magnetic flux 
around a conductor through which the current to be measured 
flows, exerts on a magnet or a coil in the neighborhood. The 
instrument is shown in Fig. 7. The current to be measured en- 
ters through the terminal, 4, passes ‘ 
through the solid conductor, D, : 
and leaves the instrument through f 
the terminal, B. There is practi- 
cally no drop of voltage between 
A and B. E are brass plates in 
which are inserted the stone bear- 
ings, F, in which the steel points, 
G, of the member, H, are resting 
so that H may revolve around B. 71 
To fix the zero position and to J 
counterbalance the torque  pro- P 
duced by the current, spiral 
springs, J, are provided between 
H and G. On the member, H, 
which has an appearance like a 
bow, there are mounted small 
curved magnets, K., five such mag- 
nets being-shown in the illustra- 
tion. The bow, H, is provided at 
the top with a needle, L. Instead 
of the permanent magnets, K, coils 
may be used, whereby the employ- 
ment of iron and any hysteresis 
loss is completely avoided. The 
torque exerted on the small mag- 
nets is stated to be directly pro- 
portional to the current passing 
through D.—Elek. Zeit., Novem- FIG. 7.—AM METER 
ber 30. 
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Separation of Iron and Friction Losses —Pacr.—An article on 
a modification of the Hopkinson test for separating the iron and 
friction losses in direct-current machines. machines of 
similar type, size and voltage, are coupled together, and the one 
run as a motor driving the second, which is unexcited. The 
speed of the motor is varied by altering the shunt excitation, 
and simultaneous readings are taken of the armature amperes and 


Two 


Kilowatts lost 











ae 200 400 
Revs per minuts 
FIG. 8.—LOSSES OF 30-HP MOTOR. 


volts, the excitation and speed. The field coils of the two ma- 
chines are now put in series across double the normal voltage of 
one machine, and a second test carried out exactly similar to 
test No. 1, with the exception that the excitation current now 
passes through the field coils of the second machine as well as the 
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first. From these tests two curves are plotted connecting watts 
lost (exclusive of /*R losses) with r.p.m. In the first test, at any 
speed in r.p.m., the loss, w, is equal to the friction losses of the 
two machines plus the iron loss in the motor. In the second test 
there are the same losses as before plus the additional loss in 
the generator. Now, as the two machines are of the same size, 
type and voltage, the fields in the two will be approximately the 
same if the same exciting current is flowing through their field 
coils. This condition was fulfilled by putting the two field coils 
in series, and consequently in the second test the increased loss is 
due to the iron loss being doubled. Subtracting the results ob- 
tained by the first test from those given by the second, the iron 
loss is obtained at any speed of the motor; and, further, sub- 
tracting the iron loss from the results obtained from No. 1 test, 
the friction losses of the two machines are determined. If this 
result be halved, the friction loss of one machine is at once ob- 
tained, and thus by two simple tests the whole separation is ef- 
fected. In Fig. 8 are given curves showing the results of tests 
on a 30-hp motor. Curve A shows the total watts input (ex- 
clusive of /*R loss in armature and field) of the motor when 
driving the unexcited generator. Curve B gives the watts in- 
put (after deducting the /*R losses as before) in the motor when 
it is driving the generator with the same current passing through 
both generator and motor field coils. Curve C is obtained by sub- 
tracting A from B at several different speeds, and gives the iron 
loss at any speed. Curve D gives the friction loss of one ma- 
chine at different r.p.m., and is obtained by plotting half the 
difference of curves A and C against speed.—Lond. Elec. Rev. 
December 1. 

Testing Small Motors.—Carter.—The first part of an illus 
trated paper read before the Newcastle section of the (Brit.) 
Inst. Elec. Eng. on the best design and equipment of a testing 
shop for the commercial testing of small motors up to 15 hp.— 
Lond. Elec. Eng., December 15. 

Testing Meters ——GerRHARDI.—In continuations of his serial on 
electricity meters he describes rheostats, choking coils, transform- 
ers, storage batteries, leads, etc., for testing meters. He then 
describes methods of meter testing and gives diagrams of correct 
and incorrect testing connections.—Lond. Elec., November 24 and 
December 8. 

Electric Tachometer—KNow.ton.—An article on 
tachometer, which in its simplest form for commercial service 
consists of a small direct-current magneto-generator in connec- 
Since the speed of the generator 


the electric 


tion with a portable voltmeter. 
is proportional to the voltage produced, the voltmeter may be 
directly calibrated to indicate revolutions per minute.—Power, 
December. 

Standards of Weight—Wapve.—An illustrated article on the 
standards of mass of the United States National Bureau of 
Standards and the exact methods of weighing used there.—Scient. 
Am., December 2. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Telephone Cables—Scumipt.—A description of various con 
structions of telephone cables with the purpose of increasing the 
self-induction according to Pupins system and thereby increasing 
the distance over which messages may be transmitted. Several 
diagrams are given showing different constructions and it ap- 
pears that in Europe the most prominent cable firms are interested 
in the subject, and that the problem of placing the self-induction 
coils in the interior of a cable may be considered as solved.- 
Elek. Anz., November 30, December 3. 

Resonance in Wireless Telegraphy.—Pierce.—A paper giving 
an account of his continued researches on resonance in wireless 
telegraph circuits of the electromagnetically-connected type. In 
former papers the author has investigated the influence of various 
factors on resonance; in the present paper he discusses especial- 
ly the effect of varying the “coefficient of coupling,” that is, the 
manual inductance between the two circuits at each station. A 
system of wireless telefraphy with a large value of the coefficient 
of coupling is called by Wien a “close-coupled” system, while a 
with a small value of the coefficient is called “loose 
The loose-coupled system of sending and receiving 
The author has tested 


system 
coupled.” 
stations should give a sharp resonance. 
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the theoretical conclusions and describes an experiment which con- 
firms the theoretical deduction that with decrease of the coeffi- 
cient of coupling the sharpness of resonance is increased. The 
gain in sharpness of resonance is, however, paid for by a loss 
in energy. For with constant power at the sending station, in 
order to improve the sharpness of resonance two-fold, it was 
necessary to change the coefficient of coupling at the receiving 
station to such an extent that the energy received was decreased 
twenty-fold. But these particular numbers hold only when the 
receiving instrument has a very low resistance as in the case in the 
tests by the author.—Phys. Rev., December. 


An Open Letter to Mr. Westinghouse. 








In these pages were given in full last week a correspondence 
including letters from Mr. George Westinghouse to Mr. W. H. 
Newman, president New York Central Railroad Company; 
Mr. B. G. Lamme to Mr. E. M. Herr, vice-president of the 
Westinghouse Electric & Manufacturing Company, and Mr. 
Westinghouse to the Railroad Gazette; the said letters dealing 
with the questions that have arisen in connection with harmoniz- 
ing technically the single-phase equipment of the New York, 
New Haven & Hartford Railroad with the direct-current equip- 
ment and terminals of the New York Central Railroad Company, 
We have now received from Mr. Frank J. Sprague the subjoined 
correspondence with a request for its immediate publication, in 
connection with these matters: 

AN OPEN LETTER TO MR. WESTINGHOUSE. 

So your reference to me in your recent letter to the Railroad 
Gazette was “not intended to do Mr. Sprague an injustice”; that 
is probably the reason why it was written and spread broadcast. 
Those who have the patience to follow this subject will quite 
likely reserve to themselves some right of judgment, and will 
be able to form a correct opinion as to your real motives. 

Contrary to your suggestion, I did not forget to mention any- 
thing of pertinence, or proper public interest in so far as it con- 
cerns my comments on the adoption under existing conditions of 
alternating-current locomotive operation on the New Haven 
terminal division, but in order to confine myself to that particular 
case, and to avoid being wrongly, even if with apparent reason, 
put in a position of antagonism to any rational application or 
development of the alternating-current system, I did omit many 
things which might with entire truth have been said concerning 
the special difficulties naturally being experienced in that devel- 
opment, and many other things which my official relations would 
not permit me to say. 

But in spite of my moderation you have made references to 
my contracts which are incorrect as to fact and foolishly untrue 
in inference. Permit me to correct you as to both, for if the 
public is at all interested in any personal discussion between you 
and myself, it might as well know the exact state of affairs. 

I have at present a contract with the Sprague Electric Com- 
pany, an extension of one I have had for a number of years, 
during which time it was an active competitor of the principal 
electric companies, By this contract it became the owner of my 
patents, and it has naturally and very properly restricted me from 
engaging in rival manufacturing, or advising those who are so 
engaged. 

Further, in part liquidation of a royalty agreement covering 
the use of the “multiple-unit” system, I agreed to accept an 
annual payment during the term of the patents covering that 
system, if living, and required a guaranty that my name should 
always be used as designating it, not only by the Sprague Com- 
pany, but by any successor or licensee of it. But whether those 
patents be used or not, this payment is not affected by a penny’s 
worth, nor by any other act of mine. The contract makes no men- 
tion of any railroad corporation, nor is any such intended, and 
it is a rare order of imagination which would convert the railway 
and power transmission companies of the country, the customers 
of the great electrical manufacturers, into corporations which 
may be classed as unfriendly to them. 

This contract, under present conditions, confers upon the offi- 
cials of the General Electric Company no authority whatsoever, 
so far as I am concerned, and no man knows better than yourself 
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that [ would brook no interference by individual or corporation 
with my professional opinion or action when engaged as a con- 
sulting engineer. 

I have in addition a contract with the General Electric Com- 
pany, a brief one, whose sole provision is a guaranty that the 
Sprague Company shall fulfill its obligations to me, the chief of 
which, in my opinion, is the use of my name in connection with 
all multiple-unit systems, no matter what the detail of apparatus. 

Such is the legal status of my contracts, and it is in no sense 
altered because the General Electric Company is now the owner 
of the stock of the Sprague Company, or because it may become 
its successor in the event of that company’s assignment or liqui- 
dation. I cannot, therefore, recognize your privilege to interpret 
these contracts in a light contrary to their spirit, or in any manner 
other than is mutually acceptable to the present parties to them, 
even if it may serve your personal purposes to do so. 

But assuming, despite your forgetfulness and inaccuracy, that 
in place of the Sprague Company the General Electric Company 
becomes the principal, by whatsoever official action of the Sprague 
Company, with what poor grace comes your attack on me when 
by reason of that very fact, because of agreements between your 
own and the General Electric Company in force for the past ten 
years, you would become, under like terms, the direct beneficiary 
of every patent advantage thereby derived, and the indirect bene- 
ficiary by my abstention from manufacture. 

You have said that I have a “particular personal interest” in 
my “own form of control,” and thereby attempt to differentiate 
the apparatus built by your company. You are of course aware 
that I have here no monetary interest whatever in its use, and it 
would have been nearer the truth had you stated I had a par- 
donable and personal pride in a system absolutely of my creation 
which has revolutionized electric train operation, a system which 
you are widely using, and in whose adoption to your special re- 
quirements you have the active aid of my former confidential 
assistants. Were you as careful to recognize the rights and 
equities of others as you are tenacious in upholding your own, 
you would not let an hour pass before directing in this instance 
the proper recognition of my name, instead of waiting until the 
slow and tedious process of law may compel such acknowledg- 
ment. 

The true inwardness—and the littleness—of your reference 
to me lies in its suggestion that I am not independent enough 
to pass upon the merits of a proposal submitted to me, or that the 
New York Central commission has not accorded your company 
fair treatment. So far as my friends are concerned I need no 
defense, for they know that my engineering instincts rise supreme 
above any personal interest when acting in an advisory capacity, 
and the New York Central can best answer whether I have main- 
tained the standard which it exacts from all who serve its in- 
terests. 

A single fact, and not the only one with which you were con- 
versant, should have made you more cautious in your reference 
to me, for you well knew when you penned your letter that de- 
spite your assertion that natural inclination would lead the New, 
York Central Railroad to award contracts, if it could do so on 
a sufficiently favorable basis, to a manufacturing company whose 
works are upon its lines, you had been awarded one of the most 
important contracts in its equipment, that for 27,000 kw of 
rotary converters, with my full accord and approval. 

It is to be regretted that in gratuitously reflecting upon that 
commission you seem to have forgotten its composition. Permit 
me to remind you that as one of its members it has been my 
pleasure for a considerable portion of the time to be associated 
with the then vice-president of an organization absolutely con- 
trolled by Westinghouse interests, but although we often for a 
time may have disagreed, in all the deliberations which affected 
the New York Central interests I have done myself the honor 
to give him, as I believe he gave me, the credit of recognizing 
in the highest degree the judicial character of our positions. 

As you well know, the decision affecting the present equipment 
of the New York Central Railroad has nothing whatever to do 
with future extensions. It was dictated in part by local condi- 
tions which are just as distinctive and determinate to-day as when 
the equipment was decided upon. These reasons have been time 
and again set forth, and both collectively and individually the 
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commission has made it clear its decision was not necessarily to 
be taken as a precedent, that there was no antagonism to any 
particular system, and that when the problem of such extensions 
should come up ever possible advantage would be taken of electric 
developments of any nature and from any source. Hence the at- 
tempt to get the New York Central Railroad to abandon matured 
plans, to terminate its contracts, and to adopt your proposal for 
a change of its equipment, in so far as such proposal could be 
influenced by cost comparisons extending to the balance of its 
system, is without the slightest basis of reason, nor was it helped 
by estimates which being wide of the facts are utterly worth- 
less. 

I find myself, with others, wondering what has caused your 
somewhat rabid general denunciation. Is it a tardy realization 
of the importance of my letter, now ten weeks old, or apprecia- 
tion of its truth, or changes in some of the original intentions 
of the New Haven Company, or difficulties which have mani- 
fested themselves on existing alternating-current equipments, or 
in the carrying out of the New Haven project? Perhaps it was 
the loss of the Camden & Atlantic City line to a direct-current 
equipment, or an important single-phase road to a rival, but 
these are the fortunes of war, and a saving sense of humor will 
prevent an attack of melancholia. Perchance some coolness in 
the reception of your ex-parte statements, privately circulated a 
month ago, and now in part made public, has made necessary an 
attempt to bolster them up, but in any event your position will 
hardly be strengthened by over zeal or misdirection of statement, 
even when illustrated by exceptional cases of electrolysis, easily 
avoided and ‘having little bearing upon the general railroad 
problem. 

You take personal offense because I have pointed out some 
of the difficulties which will naturally characterize the progress 
of the alternating-current development, and the special ones 
which it challenges in a particular case, and have essayed to make 
it appear that my opinions were dictated by a spirit of special 
friendliness to another company. Permit me to inform you that 
I have on frequent occasions stated that whatever excuse there 
may have been for the enthusiasm of your engineers—and there 
was much—there would have been little for those of the General 
Electric Company for making a similar proposal under like con- 
ditions, because they probably better than your own men knew 
the limiting conditions. 

Had the New Haven road restricted its equipment, as seemed 
to many for the time wise, and for the special reasons adopted 
in a limited territory direct-current operation, it would not, con- 
trary to your statement, have necessarily meant apparatus of 
General Electric manufacture, for, as I have already pointed out, 
an equal right of construction lies with your own company. Nor 
save on the one question of locomotive pooling was there any 
need for restriction in the details of apparatus. 

I stood in that matter as I hope I may always stand, for what 
1 believe to be the best interests of the public and the electric 
railroad development, irrespective of any personal interests or 
business affiliations; and had my criticisms lacked the essential 
elements of truth and common sense one would have supposed 
that in the supreme confidence which you profess you would 
have been content to have awaited the issue, and to have wit- 
nessed my discomfiture and the acknowledgment of the error of 
my ways and opinions, which I think in that event I am broad- 
minded enough to have made. But I have ample reason to be- 
lieve that, distasteful as my criticisms may have been to some, 
when measured by public convenience and safety results of im- 


portance have already been accomplished, and even more are sure 
LT] 


to follow. 

The charge that the General Electric Company and myself are 
engaged in a conspiracy to fasten upon the railway world the 
direct-current system as opposed to the alternating-current or 
any other particular system, unduly enhances my importance, 
and is an amusing product of imagination, or the results of 
hysteria. 

I must remind you that I was probably the first engineer in 
this country to recommend, in an official report, some fifteen 
years ago, the general adoption of alternating current for the 
transmission of power over long distances, and I have not changed 
my attitude since. I have also to call your attention to the fact 
that not only have I steadily advocated higher potentials, but 
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several years ago I publicly expressed the desirability of the de- 
velopment of single-phase motors for use on electric railways. 
And in order that you may not unchallenged appropriate to your- 
self all initiation in this art, I must not forget to mention the 
late lamented Charles Van Depoele, whose name you may be 
familiar with, who in addition to much other admirable pioneer 
work, some sixteen years ago, advocated and patented a method 
of using single-phase currents on electric railways. 

In instructive contrast to your assumption as to my affinities, 
it is a curious coincidence that at the very time of the issue of 
your letter I should have committed myself to a belief in the 
possibilities, and stated my readiness to assume the responsibility 
under some circumstances, of a direct-current operation at a 
potential three times as high as your engineers have fixed in 
making comparisons between the two systems, a potential which, 
it is propef to point out, has not yet received the endorsement of 
your own or the General Electric Company. I therefore can 
hardly be accused of speaking for either in thus taking this public 
stand, but rather as the representative, as I have always tried to 
be, of consistent advance by all lines in an art to which I have 
devoted my life. 

You object to healthy criticism, but in your self-constituted 
position as universal engineering advisor and mentor, has the New 
York Central, or its commission or the General Electric Com- 
pany been free from such? On the contrary, you have been 
unsparing in predictions of failure. The use of the particular tur- 
bines selected was to be followed by a frightful accident and their 
replacement by your own, and the locomotives were destined to 
absolute failure; but the former seem to function satisfactorily, 
and the latter has a record as yet unequaled by any like piece 
of apparatus. True, you made no predictions of failure con- 
cerning that admirable part of the equipment which your com- 
pany is to supply, although now so energetic in condemning its 
use elsewhere. 

Your attack on me is misjudged, and is unworthy of your own 
dignity, for even if your personal qualities do not appeal to the 
softer side of my nature, and your assumptions do not always 
carry conviction, I still recognize in you many elements of 
greatness. It will, therefore, fail in its purpose, for it will not 
cost me a single friendship, and will not impair the confidence 
of my associates, nor do I believe it will adversely impress any 
fair-minded man though he be a stranger to me. I will go fur; 
ther: it will not affect my appreciation of the many splendid 
products, or affect my final judgment concerning any develop- 
ments or proposals, of the Westinghouse Company, which will 
live on even after your dominant personality in its affairs dis- 
appears. 

Permit me in conclusion to remind you that my work and in- 
ventions have been among the stepping stones to your great 
fortune, and while others, And not I, have reaped the larger ma- 
terial rewards of that pioneer work, I have at least succeeded in 
impressing my name upon the electric railway development in 
such indelible fashion that you cannot erase it. It has never 
stood for doubt or cowardice or fear of consequences, but always 
for advancement—in which in many important particulars you 
have followed, not led me. 

My engineering convictions and conclusions are my own. They 
are dictated by no man or corporation. I am not the advocate 
of the use of any particular system to the exclusion of any other, 
but rather of higher potentials and the greatest measure of de- 
velopment by whatever means, for such system as in any par- 
ticular case shall, when measured by all conditions of equipment 
and operation, best fulfil the requirements of that case. 

That attitude is one which I shall consistently maintain, un- 
changed by clamor, pressure or disapproval, and so lang as I 
am given life and strength and retain the confidence of my as- 
sociates, I shall help carry to success the enterprise which you 
have so freely criticised, and thus aid in planting another mile- 
stone to mark the advance of electrical accomplishment. 

(Signed) FRANK J. SPRAGUE. 


LETTER OF MR. SPRAGUE TO GENERAL ELECTRIC COMPANY. 


December 29, 1905. 
General and Sprague Electric Companies, New York City. 
GENTLEMEN :—I call your attention to a letter signed by George 
Westinghouse which appears in the Railroad Gazette of Deceme 
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ber 22, and is repeated in other journals, in which, referring to 
my critical attitude concerning the adoption of alternating-cur- 
rent locomotives by the New Haven Railroad under existing con- 
ditions, he makes ‘the following statement: 

“Mr. Sprague forgot to inform the public, probably as he 
would have done had he had more time, that he is receiving a 
very large retainer under a contract of years’ duration, whereby, 
though he may become consulting engineer for a railroad, yet he 
cannot do so if, in the opinion of the officials of the General 
Electric Company, such work or obligation may be in conflict 
with the interests of that company.” 

My only contract with the General Electric Company is a brief 
one, simply guaranteeing the fulfillment of the Sprague Com- 
pany’s obligations to me, and although my contract with the latter 
company—which bought my patents—is intended to prohibit my 
engaging in rival manufacture or consultation for a manufac- 
turer engaged in a like business, I am not aware that, even if 
the General Electric Company has bought the Sprague Company, 
there is any reasonable ground for assuming that the officials of 
either company have the remotest right of interference with my 
legitimate work, for it is only proper for me to say that any 
such attitude would be distinctly opposed to my views. 

I beg, therefore, to inquire if there is in your understanding 
of my contracts any justification for Mr. Westinghouse’s in- 
ference, or anything which would in your opinion entitle you to 
such prohibition, or which would interfere in the remotest degree 
with such action on my part as may be dictated by the very highest 
interests of my clients. 

An early reply will be appreciated. Very truly yours, 

(Signed) FRANK J. SPRAGUE. 
LETTER OF MR. W. J. WILGUS. 
New York, January 2, 1906. 
Mr. Frank J. Sprague, 20 Broad Street, New York City. 

Dear Mr. Spracue:—Referring to recent discussions in the 
public press, in which your name has appeared in connection with 
decisions of our Electric Traction Commission: 

It affords me pleasure*to state that the relation that you hold 
to other interests has always been free and open to-me, and that 
your attitude toward the different bidding companies has been 
entirely unbiased and impartial, as evidenced by your advocacy 
of what you have considered to be the apparatus best suited to 
our needs, no matter by whom manufactured. Yours sincerely, 


(Signed) W. J. Wixcus, Vice-President. 
LETTER OF GENERAL ELECTRIC COMPANY. 


New York Orrice, 44 Broad Street, January 2, 1906. 
Mr. Frank J. Sprague, 20 Broad Street, New York. 

Dear Sir :—Referring to your letter of December 29, 1905, our 
policy is, as you ‘know, to refrain from entering into a contro- 
versy in the newspapers over any particular system advocated 
either by our companies or by their competitors. 

It is solely on account of your personal relations to the various 
traction interests of the country that we are writing this letter. 

There is no reason, so far as the General Electric and Sprague 
Companies are concerned, why you sheuld not act as consulting 
engineer for any steam railroad or for any power company, nor 
any reason why you should not give such companies for whom 
you act as consulting engineer such advice as seems to you proper, 
regardless of whose apparatus is to be used. 

The General Electric Company and the Sprague Company are 
doing their utmost to develop the electrical art along all lines 
instead of wasting time in personal recriminations. The Gen- 
eral Electric and Sprague Companies give the best engineering 
advice of which they are capable on the various propositions 
which are from time to time submitted to them, and if, in any pro- 
posals which they may make for the equipment of steam roads, 
your judgment prompts you to decide in favor of a system which 
is recommended by their competitors, we feel sure that you will 
not hesitate for one moment to recommend such system. 

The General Electric Company is in the business of manufac- 
turing electrical apparatus and is prepared to furnish alternating 
or direct-current systems as may be suitable. It has perfected 
what it believes to be the best alternating-current railway system 
in the world, and wherever the circumstances make the use of 
such a system desirable, it recommends its adoption in preference 
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to the direct system. The company does not, however, endeavor 
to force either system on the customer irrespective of the best en- 
gineering practice with reference to the special conditions under 
which the system is to be operated. Very truly yours, 

GENERAL ELectric CoMPANY, 


(Signed) by E. W. Rice, Third Vice-President. 
SpRAGUE ELectric CoMPANY, 
(Signed) by ALLEN BAKEWELL, President. 
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Gas Enoine Design. By Charles Edward Lucke. New York: 
D. Van Nostrand & Co. 254 pages, ills. Price, $3.00. 

The author has succeeded in producing a really satisfactory 
treatise on the subject matter of the title of his book; that is to 
say, on the actual design of gas engines of the conventional in- 
ternal combustion types. 

The problem of the design of an engine to fill any given speci- 
fication is handled in a rational, consecutive manner, starting in 
with the determination of the piston displacement for the re- 
quired horse-power; the indicator card to be attained; how the 
pressures shown by this card as acting in the piston are modified 
by inertia effects of reciprocating parts, the angularity of the 
connecting rod, etc., before exerting their final rotative effect; 
and what strains and shaking forces are set up by these various 
components. Then follows a section on the determination of the 
dimensions of the various elements of the engine in which em- 
pirical formulas drawn from several authorities are freely cited 
end compared with one another, together with such analytically 
deduced data as may be applicable to the particular case in ques- 
tion. 

New to the reviewer at least is the author’s employment of 
what he terms a “standard reference diagram” in order that, as 
in steam engine practice, a diagram factor may, after determina- 
tion by experiment and expepience, be used in subsequent de- 
signs. For the standard diagram is taken a hypothetical card 
such as would be obtained if air passed through the same heat 
cycle as the combustible and burned mixture in the actual ma- 
chine, receiving the same heat per unit of weight as the air and 
gas mixture. Diagram factors deduced from actual practice for 
different fuels and compressions are given for use in comparison 
with this card, but in this connection the author sagely remarks: 
“Tn selecting the factor to be used in any particular case, the 
designer must use judgment. There is, in fact, no designing pos- 
sible no maiter how perfect the theory or how complete the tabu- 
lar results of tests that does not involve this element of personal 
experience with its resultant ripe judgment.” 

Particularly commendable is the large number of tables of 
ratios and constants of one kind and another which a designer 
must have for the intelligent laying out of his machine and which 
in the absence of a convenient compendium of this kind, must be 
laboriously figured out step by step and angle by angle. In many 
instances, the tabular values are presented in the form of a curve, 
too, and while some of these are on rather a small scale, their 
general value is beyond question. In each case, also, the formulas 
from which the tables and curves are calculated are given, thus 
enabling the user to check for himself any figures whose accuracy 
he may feel inclined to question. 

While the volume as a whole is most praiseworthy and certainly 
by far the best treatise on its subject that has ever come to the 
reviewer's attention, it is impossible to refrain from a sly dig at 
the author’s occasionally displayed tendency to let arithmetic 
smother common sense. Where, for instance, we read on page 
15 that the horse-power of a certain machine uncorrected for the 
rod is 398.200638 hp, and that the power to be deducted because 
of the rod’s presence is 6.667472 hp, giving 391.533166 hp as the 
corrected figure, one is inclined to feel that the process of extend- 
ing decimal places has been carried out just a shade too far and 
that the multiplication table is entitled to overtime wages, if not 
even to having the perpetrator sentenced for cruel and inhuman 
treatment. When will some writers learn that the limit of accu- 
racy of data is fixed by the unit of measurement employed, and 
that an extension of decimal places beyond the range of this 


unit is utter nonsense? To determine accurately the work of a 
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gas engine of any considerable size within a horse-power requires 
skill, and the width of a pencil line on an indicator card would 
correspond to many millionths of a horse-power. 

Nevertheless, it is a first-rate book. 


ELEMENTARY COURSE IN MECHANICAL Drawinc. Part I. By 
Arthur W. Chase, B. S. Chicago: Howland Speakman. 189 
pages, 97 illustrations. Price, $1.50. 

The book is intended for manual training and technical schools, 
and is designed to be a text book for individual use. Each step 
of the process of producing a finished drawing is explained in 
detail. The treatise is complete for the purpose intended, and 
numerous suggestions are given as to the selection of instruments 
and material. The course presents a brief drill in a few funda- 
mental geometrical problems, and orthographic projection is in- 
troduced by the use of models instead of the abstract conception. 
The treatment is simple and free from too technical language, 
so that the book should prove attractive to those having no pre- 


vious knowledge of drawing. 


Leipzig: G. J. 


Price, .80 mark. 


ELEKTROCHEMIE I. By Dr. Heinrich Danneel. 
Goschen’sche. 197 pages, 18 illustrations. 

This little book is perhaps the largest value for the money (20 
cents) ever offered in electrochemical literature Nicely printed, 
handy to read from, clearly written, it forms an excellent ele- 
mentary introduction to theoretical electrochemistry as it is be- 
ing taught in Germany and in many English and American 
universities. The writer is an experienced man, being editor 
of the Electrochemisches Jahrbuch, and the book under discussion 
may be accepted as thoroughly up to date. The seven chap- 
ters are: Elementary concepts of work, current strength and 
potential; chemical equilibrium, statics and dynamics; the disso- 
electromotive force and electric 
theory of electrons. 


conductivity ; 
electrolysis; the 


ciation theory; 
cells; polarization and 
Although the entire treatment is necessarily brief, yet it is very 
The numerous recent objections to 


clearly put and satisfactory. 
more satisfactory 


the dissociation theory, and the (to 
hydrate theory of solution, are not mentioned. 


some ) 


Core Type Transformers for High Tension 
Power ‘Transmission. 


By A. H. PIKter. 
In some respects the alternating-current transformer appears 
not to have kept pace in this country with the general advance 
of improvement in electrical apparatus. It is no exaggeration 


that practically all American-built transformers from a 


to say 





FIG. I.—PARTS OF CORE, 


capacity of 50 kw and upward used for power transmission, and 
a large percentage of smaller sizes employed in lighting work. 
laminations are built up 


are of the shell type, in which the 
around removable insulated units of winding (usually box 
shape) either in single sheets or in small bunches of sheet 


steel. It is interesting to note that European engineers at pres- 
ent are as a unit in favor of the core type of transformer. While 


the shell type was formerly manufactured there, this design 
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was long ago abandoned in favor of the core type, which 
is held to meet best the requirements, both commercial and 
technical, of a high voltage transformer. That American manu- 
facturers have adhered to the shell type up to the present time 


has probably been due, on the one hand, to the demand in 





FIG. 2.—EXTERIOR AND INTERIOR OF TRANSFORMER, 


large quantities for numerous sizes of transformers having pro- 
ceeded at such a rate during the past ten years that there has 
been little opportunity for experimenting and the development 
of a new type, attention consequently having been devoted to 
perfecting so far as possible the original type; and on the other 
hand, to the ‘apparent simplicity of the sheet steel construction 
and assembly of the shell type, which has doubtless rendered 
this type attractive to the manufacturer. 

Recognizing the condition above sketched, the Crocker-Wheeler 
Company has recently developed a line of transformers of the 
core type, embodying the latest thought and experience in this 





FIGS. 3 AND 4.—ASSEMBLED CORE AND COILS. 
department of engineering design and manufacture. A descrip- 
tion of this new transformer and some of its data follow: 

The construction of the core is shown in Fig. 1. It consists 
of four parts—the two legs on which the windings are placed 
and the two yokes which close the magnetic circuit. Each part 
is built. up from laminated steel, every sheet being separately 
insulated, and the sheets bolted firmly together by insulated bolts 
The bulging of sheets is entirely prevented by 


and washers. 
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occurs in the section of,the core. 
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the-use of braces and, heavier plates wherever an abrupt change 


To keep the core uniformly 
cool throughout, ventilating or oil ducts are run in the direction 
of the oil circulation. There are also ducts of ample size along 
the four corners of each leg. 

The construction of the magnetic circuit in four separate parts 
facilitates. assembling and dismantling to such an extent that it 
may be said that no other type of transformer permits assembling 
of core and coils or dismantling in such a short time and with 
such facility. 

The surfaces: at joints are milled in the Crocker-Wheeler 
transformers. In Européan practice, these joints are planed, mak- 
ing the work slower, more expensive and less accurate. The 
cutter of the milling machine is wide enough to embrace the 
entire surface -that is to be milled, even in the largest sizes. 
The direction of the feed, relative to the direction of cutting, 
is such that adjacent plates will not come in contact on the milled 
surface, and hence eddy currents will be avoided. But even in 
the case of a contact these eddy losses are restricted to such a 
small area and thickness of metal. that they amount as to be 


negligible. Another advantage is that milled joints offer a very 
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between various parts. In a core type transformer “this uni- 
formity is obtained in a very high degree, as the entire coil 
system is exposed to freely circulating oil. Between high and 
low-tension coils and between. coils and core, the oil ducts are 
of ample size, with smooth and cylindrical surfaces along which 
the oil can freely pass and maintain a uniform temperature. 

It is a noticeable feature of the Crocker-Wheeler transformers 
that the oil insulation is Supplemented by homogeneous insu- 
lating cylinders, one of which is placed between high and low- 
tension coils and one between the coils and core, and by ample 
“creeping” surfaces. No taping is necessary on the coils. The 
dielectric strength of tape compared with the dielectric strength 
of properly applied spacings, with creepirg surfaces, and with 
insulating cylinders, is so small that it is preferable to do away 
with it entirely in order to get rid of the heat that is retained 
by the many wrappings of tape. This principle of insulation 
is found in Crocker-Wheeler transformers. built 
high voltages as 100,000. The taping that appears on the coils 
given in the illustrations, represents only one thin layer applied 
only for mechanical protection. 

The high-tension and low-tension coils, and the high-tension 


for even as 





FIGS. 5, 6 AND 7.—VIEWS OF HIGH-TENSION AND LOW-TENSION COILS. 


small resistance to the magnetic flux on account of their perfect 
fitting, as demonstrated by the small magnetizing current of these 
“transformers. The four parts of the core are firmly and accu- 
rately connected by means of dowel pins, clamps and bolts, as 
shown in the illustrations. 

The core type transformer has the advantage of great sim- 
It admits of a circular core cross-section 


plicity in insulation. 
It allows the use of a circular 


which has a double advantage. 
or cylindrical winding and of cylindrical insulation; there are 
no sharp corners, no bends, no chance for a crack or break, 
and there is a resultant both material 
the mean length of winding for a circular cross section being 
about five times the 


economy in and labor, 


the minimum. As the cost of copper is 
cost of sheet steel, the great importance of a small mean length 
Low copper loss and good regulation are the nat- 


Furthermore, there is no form of coil that 


is evident. 
ural consequences. 
is safer, easier and quicker to wind. 

In order to secure durability in a transformer it is of prime 
importance that the temperature of the windings and the in- 
sulation be uniform throughout. Low temperature is not as 
important as uniform temperature in the avoidance of stresses 


coils and the core are entirely separated from each other by 
oil ducts and by large creeping insulating surfaces. This is 
illustrated in Figs. 3 and 4. The latter represents a 100,000-volt 
testing transformer operated with ore high-tension lead ground- 
ed, up to 120,000 volts. Transformers of 657-kw. capacity at 
34,000 volts built on this principle stood a 
tion test without oil, without any noticeable static discharge. 
One of the factors leading to this result is that in these trans- 
formers the high and low-tersion coils and their entire insula- 


59,coo volts insula- 


tion are subjected as one complete unit to a special vacuum 
treatment so that moisture- 
treed and impregnated. 
oil compound. Under the influence of the internal heat of the 
transformer the oil oxidizes and cements the turns and layers 
of the coils firmly yet flexibly and renders the entire insula- 
tion of higher dielectric strength in the course of operation than 
it was at the beginning. 

Following are data relating to a 25-cycle, 667-kw, 34,000 to 
Crocker-Wheeler trans- 
High Falls 
Company, Ltd 


there is no fibrous material not 


The impregnatirg material is a linseed 


2,600-volt, oil-immersed, water-cooled 
former, nine of which have been installed at 


Copper Cliff, Ont., Canada, by the Huronian 


and 
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Additional transformers are now being built for the same plant: 

Amount of cooling water with 35 C. rise of temperature 
after continuous run at full load, 1.42 gals. per min.; exciting 
current in per cent of full load current, 3.9 per cent; regulation 
at full load, 100 per cent power factor, .69 per cent; regulation 
at full load, 70 per cent power factor, 3. per cent; efficiency at 
full load, 98.3 per cent. 

In conclusion, a short comparison between shell-type and core- 
type transformers may be of interest. In a shell-type trans- 
former regulation is obtained by subdividing the windings into 
many coils and intermingling them. In a core-type transtormer 
this same regulation may be obtained by choosing the dimen- 
sions of the two sets of coils properiy. 

In a shell-type transformer the main insulating units are nu- 
merous—as many as the number of coils—thus increasing the 
probability of breakdown. In a core type transformer the num- 
ber of the main insulating units is virtually only two. 

In a shell-type transformer the main insulation consisting of 
collars, channel pieces and corner pieces, the shapes of which 
are complicated and subject to bending and cracking the outer 
skin of the material. In a core-type transformer the main in- 
sulation is one single piece, a rolled-up cylinder, with smooth 
walls, 

A shell-type transformer coil is subjected to stresses of dif- 
ferent magnitude at different points, and mechanically it is a 
dificult and complicated matter to support such coils. Their 
corners are the weakest part. This is very serious especially in 
large high-tension transformers. In a core-type trans- 
former the stress is practically uniform throughout the entire 
winding; the pressure that holds the coils together is uniformly 
distributed and the weight of the top coils is small compared 
with the magnitude of this pressure, hence the bottom coils 
do not suffer. 

In a shell-type transformer the larger portion of the coils 
is enclosed by the core and the circulation of oil is impeded 
by the complicated pieces of insulation so that artificial direct- 
ing is necessary. In a core type transformer the entire coil 
system is exposed to free circulating oil that easily glides along 
the smooth cylindrical surfaces of the insulation. 

In a shell-type transformer the lowest part of the transformer 
is the coil system, and in the case of water or moisture getting 
in the tank, which will settle below the oil, the insulation is 
endangered. In a core-type transformer the lowest part is the 
bottom yoke, which has a height of several inches, and above 
this there is a creeping surface ,and finally the coils. 


size 
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Pendant Quick-Break Switch. 


The switch shown in the accompanying illustration, made by 
the Sarco Company, New York, is especially designed for use 
i controlling ceiling lights, clusters and arc lamps. While rated 
for 6 amp. and 125 volts, it has, we are informed, in actual test, 
carried, without any noticeable heating, twice this amount of 
current at twice the voltage. These switches are made in a 
number of different finishes to harmonize with surroundings. 
The switch proper is mounted in a solid piece of porcelain, and 
consists of two levers working on a rocker, causing, by means 
of two spring triggers and a double V cam, the necessary recip- 
rocating movement. The up-and-down movement of the two 
levers is guided by the construction of the porcelain holder, so 
that the action is that of a quick-break switch, there being, how- 
ever, no movement of the switch jaws until a quick and clean 
make-and-break is desired, which is accomplished positively and 
rapidly. The contact surfaces being ample, no arcing or heating 
is produced. 

The push buttons for operating the switch are marked for “on” 
and “off,” one button being inlaid with pearl and the other con- 
caved and ridged. These switches are fitted with double bush- 
ings, the larger bushing being screwed into the top of the metal 
cap, and the smaller bushing threaded within the larger, so that, 
where it is desired to use reinforced instead of standard pendant 
cord, the smaller bushing may be removed, and the pendant still 
properly be bushed by the larger one. 


ELECTRICAL WORLD. 69 




























































One of the features of the switch is the absence of side screw8, 
which are apt to be lost, thus disabling the switch. The Sarco 
switch has the top and bottom shells screwed together, similar 
to the screwing of a lamp in a socket. The shells are locked 
by a special automatic locking device, and the switch can be 
easily taken apart by a quick twist of the locking device. An- 





PENDANT SWITCH. 


other great advantage is that the switch has top connections for 
the cords, and is therefore easier to connect than switches 
with side connections. 


Sectional Reflector for Incandescent Lamps. 


An interesting form of window and art room reflector is shown 
in the accompanying illustrations. The device is a trough reflec- 
tor constructed in sections, each 14 in. in length and complete 
in itself (see Fig. 1). These units can be combined to give any 
desired length, but the light from them is so great that they can 
be placed at intervals instead of being used as a continuous 
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FIG. I.—SECTIONAI TROUGH REFLECTOR. 

trough, thus effecting a saving of one or more lights every three 
feet (see Fig. 2). Each section, being separate and independent, 
can be adjusted to any desired angle to throw the rays of light 
where they are most needed. When used in the window, they 
can be placed in the front, back, top or end. Each reflector 





FIG. 2.—TW0O REFLECTORS IN PLACE. 


may be used as a separate lighting fixture, and may easily be 
installed by anyone. The adjustable mechanism on the stem 
furnished with each reflector is so designed that any desired 
angle may be obtained. 

The reflecting surface is made of heavy glass, with spiral cor- 
rugations, plated with sterling silver, which provides the highest 
reflective surface known; on account of its whiteness and bril- 
liancy, it is far superior to quicksilver or German silver plat- 
ing. The corrugations break the rays of light, ‘and there is 








TROIS. Birdos Ss 


Sy aw 


SES, 


Aer Re ba aa 





eo ce eames Re ee ata ype 


— 
OAT 


2 Ae NA PONE A NE Ae NRG A I hw 








- ee 





ar eRe meee 
pigndenne-usseteiavanmnpenmancnmemeaene eS 
2s SOR Ta eS ar RN SOPRA ry 


— Sc Ae NE aetna 
~ruiecuhashnnanameeeapat 
—- « ~~atrine anyon jetao ee iinet: 


ey ots 
a 





70 ELECTRICAL WORLD. 


absolutely no shadow thrown by the filament of the lamps. On 
account of the fact that these reflectors turn into a_ useful 
direction certain light rays which would otherwise be absorbed, 
it is found that by their use the expense for illumination is 
decreased by about 33 per cent. ‘This illuminating device is 
being placed upon the market by the National X-Ray Reflector 
Company, 126 Franklin Street, Chicago, III. 


a > — —— 


Blake Compressed Cleats. 


The type of cleat shown in the cut herewith has been designed 
to meet the demand for a suitable support for low-voltage wiring 
in places where the Blake insulated staples could not be used, as 
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COMPRESSED CLEAT. 


over plastering, etc. These compressed cleats form a neat and 
effective wiring support and possess advantages over the more 
usual types of porcelain or fibre cleats. These cleats are being 
placed upon the market by the Blake Signal & Manufacturing 
Company, 246 Summer Street, Boston. 


ED — o——————— 


Liberty Boiler-Tube Cleaners. 


The cnaracteristic feature of the boiler tube cleaners shown 
in the accompanying illustrations resides in the fact that the 
moving part of the cleaner is driven by a miniature water turbine. 
The body of the turbine is made in one casting, and within the 
‘casing is a spider which forms a bearing box containing a journal 
for the shaft. In one arm of the spider is an oiling chamber 
‘closed at one end, while the other end is provided with a ball 
valve through which oil is supplied to the bearing. The revolv- 
ing part, or turbine wheel, is screwed into the rear end of the 


shaft, so that its weight will have a tendency to balance the weight 





FIG. I.—BOILER CLEANER FOR VERY HARD AND HEAVY SCALE. 


of the cutting tool on the other end of the shaft. The vanes of 
the revolving part are all cut by patented processes, and being 
perfectly smooth, develop the highest efficiency. Both the for- 
ward and the rearward thrusts of the revolving part are taken 
up by special, frictionless, fibrous material, which runs in con- 
tact with metal washers and is practically indestructible to wear. 

Back of the turbine wheel is placed the stationary nozzle part, 
which admits water to the vanes. On machines for straight 
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FIG, 2 BOILER CLEANER FOR LIGHT OR MEDIUM SCALE. 


tubes there is used either a special hose coupling or a coupling 
having standard pipe threads. Where tubes are bent a universal 
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coupling is interposed between the shaft and the freely swinging 
arm head, thus permitting the machine to work equally well in 
either straight or curved tubes. This type of boiler tube cleaner 
is built by the Liberty Manufacturing Company, 6409 Susque- 
hanna Avenue, Pittsburg, Pa. 


——_— a 


Small Direct-Current Motors. 
The accompanying illustrations are intended to convey some 
idea of the symmetrical design and mechanical excellence of the 





FIG. I.—FRAME AND POLE PIECES OF Mwu.IrIPOLAR MOTOR. 


line of direct-current motors which the Sprague Electric Com- 
pany, 527 West Thirty-fourth Street, New York, is now putting 





FIG. 2.—MULTIPOLAR MOTOR, OPEN FRAME. 


on the market. These new motors range in size from 10 to 105 
hp, and are built either entirely enclosed, semi-enclosed or open. 





FIG. 3.—MULTIPOLAR MOTOR, SEMI-ENCLOSED FRAME, 


The small sizes are of the bipola~ type, but those of 20 hp and 
larger are multipolar machines. 
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North Mountain Power Company’s Hydro- 
Electric Plant. 


Among the power transmission systems of the Pacific Coast, 
that have been constructed with an eye to the future, rather than 
the present needs of the communities which they serve, is that of 
the North Mountain Power Company. This plant is located in 
the central part of Trinity County, California, two miles below 
the town of Junction City, where Canon Creek, from which the 
water used for power is obtained, flows into the Trinity River. 
Weaverville, the county seat, is twelve miles distant by road. 
The nearest railroad point is Redding on the “Shasta Route” of 
the Southern Pacific R. R., Humboldt Bay, on the Pacific Ocean, 
while Eureka, the chief coast city of nothern California, lies 
in an almost due westerly direction at a distance of 59 miles 
in a straight line. 

The altitude of the plant is about 1,400 ft. All material, ce- 
ment and machinery were hauled in over 60 miles of the severest 
mountain roads, across three distinct divides or summits, viz. : 
Trinity Mt., Brown’s Mt., and Oregon Mt. It required 18 to 20 
animals to pull each of the larger pieces, weighing 18,000 Ilbs., 
up the grades, and when mud was encountered it was necessary to 
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hitch 18 animals to the fall of a block and tackle fitted with steel 
Despite these difficulties, however, no mishap occurred 
to any of the machinery. 

The water used at the plant is diverted from Canon Creek, 


cables. 


which has a drainage area of 52 sq. miles above the diverting dam. 
The upper part of the basin is a rugged, glaciated granite country, 
extending up to an altitude of from 9,000 to 10,000 ft. above sea 
level, where some snow remains throughout the year. The higher 
parts of this basin are in the nature of an immense amphitheater, 
lying on a flank of a peak, which is a characteristic feature of all 
elevated glaciated topography. And, as is so often the case, the 
converging and descending glaciers have scooped out immense 
holes with almost perpendicular sides, which now form the beds 
of two lakes. These lakes have been pressed into service as 
storage reservoirs. 

Part of the watershed is heavily timbered, and lies within the 
boundaries of a government forest reserve. This 
the preservation of the forests, which are so effective in steadying 
the run-off. The average rainfall for the last thirty-three years 
at Weaverville, twelve miles from the plant, has been 42.50 in. 
At the higher levels of the watershed the precipitation is much 
greater, but no records are available for that region because the 


will insure 


country is absolutely uninhabited, and without even trails, except 


for the one to the above-mentioned which now form the 


lakes, 





View oF TRINITY RIVER PLANT OF 
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storage reservoir for the North Mountain Power Company. 

The dam is small and serves merely for diverting the water. 
It is of the usual rock-filled crib form, which type has been used 
for many years in mining operations on the Pacific Coast. The 
ditch system consists of alternating sections of ditch, flumes, and 
one tunnel. Part of the ditch is cut in solid rock, but the most of 
it is dug in the side-hill soil, which stands well and puddles well. 
The flumes are 19 in number and vary in length from 30 to 1,200 
ft. Those immediately below the dam are laid upon a solid 
bed-rock bench, and are equipped with adequate spill-ways, waste- 
gates and sand boxes. The total length of the flumes is 5,250 ft., 
almost exactly one mile. 

A tunnel 1,821 ft. long has been driven to replace a temporary 
flume which was unavoidably built upon treacherous sliding 
ground. This tunnel is heavily timbered throughout its entire 
length, and tightly lagged except where the rock is unusually 
hard. The dimensions of the main tunnel are 4 ft. 9 in. by 5 ft. 
10 in. in the clear. The total length of the ditch, flumes and 
tunnel is 714 miles. The average grade of all is 9.73 ft. per mile. 
The ditch is provided with waste gates and sand boxes at suitable 
locations. 

The capacity of the ditch is 80 feet 
which is sufficient to operate at full load three units like the two 


cubic per second, 


THE NortH MountTAIN POWER COMPANY. 


which are now installed. Near its lower end the ditch passes 
through a gap in the narrow ridge separating Canon Creek from 
Trinity River, and terminates in a forebay on the river side of the 
divide. Thus is secured a head due not only to the fall in Canon 
Creek in the seven miles through which the Creek and ditch 
parallel each other, but also to the additional fall in a further 
course of two miles to the Creek’s junction with the Trinity 
River, and to the added fall in two miles of the river’s course 
between the junction and the plant. 

A telephone line extends from the power house along the entire 
course of the ditch to the head dam. 
the station, the 


house, and at several other points along 


Instruments are placed in 
the head-gate tender’s 
Portable tele- 


forebay tender’s cabin, 
the line. 
phones can be readily connected at any point, and, as a result, 
any place along the ditch can have prompt communication with 
the power house. 

The forebay is excavated out of the solid rock of the hillside, 
10 ft. deep, 14 ft. wide and 60 ft. long. The ditch is provided with 
a gate at its entrance to the forebay, and the latter contains a 
gate and grizzley at the intake of each of the two penstocks. 
Provision has been made for a third penstock when a third unit 
shall become necessary in the plant. Suitable trash-racks are 
provided just above the forebay. 


Each penstock is 1,165 ft. long. Under a total head of 604 ft. 
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there is an effective head of 600 ft., giving a working pressure of 
260 Ibs. per square inch. 

There is one complete independent penstock for each of the two 
units. Each penstock consists of a line of 36-in. and 28-in. 
pipe, and at the lower end two lines of 18-in. all riveted steel 
pipe of various gauges according to its position in the line. At 
the points where the single 28-in. pipe branches into two 18-in. 
lines, the penstocks are enclosed and anchored in a massive block 
of masonry laid up with imported Portland cement mortar. At 
their lower ends just before entering the power house they are 
secured by a similar form of construction, and at various points 
they are held by bands and anchor bolts leaded and sulphured 
into the bed-rock. Throughout their entire length they are laid 
in trenches and covered by back filling, except at their lower ends 
where the profile of the hill is such that it was best to lay each 
in a separate tunnel. After completing and testing the penstocks, 
the tunnels were walled up and back-filled. 

Each penstock is provided with an 18-in. standpipe just out- 
side the forebay walls to allow air to enter when the forebay 
gates are closed, and thus prevent collapse of the pipe. The 
penstocks are also provided with air-valves and manholes at 
suitable points. 

The plant proper consists of the power house, the transformer 
house and the high-tension switch house. In addition, there are 
the shop, the operator’s dwelling and the stable. At the forebay 





FIG. 2.—DITCH THROUGH WHICH WATER IS DIVERTED TO THE 
HYDRAULIC TURBINES. 


is the forebay tender’s cabin, and at the dam is a house for the 
tender of the head gates. 

Each of the two hydraulic units consists of a pair of 44-in. 
Pelton wheels under one sheet-steel housing, provided with ring- 
oiling, self-aligning bearings, coupled to the generator through 
flexible leather-link couplings. The nozzles are of the deflecting 
type. With the largest tips in service the wheels are capable of 
driving the generators at 25 per cent overload. 

The wheels are controlled by type “F” Lombard governors 
using oil. The pressure and vacuum are maintained by oil pumps 
belt-driven from the wheel shafts. The governors are not fitted 
with any form of switchboard speed control mechanism, but a 
single operator has no difficulty in synchronizing a generator 
under the load conditions which exist in the plant. 

The tail race is 6% ft. wide and excavated for 280 ft. through 
bed-rock to the Trinity River. 

The generators, two in number, are of the Bullock type, fur- 
nished by Allis-Chalmers Company, of Milwaukee. Each is 
a 750-kw, revolving-field, three-phase machine designed for 500 
r.p.m., 2,200 volts, 25 cycles. 

Two Bullock 45-kw, 125-volt exciting dynamos are driven by 
belts from the generators. The switchboards are of marble and 
have Wagner instruments. 

The power house, 36x51 ft., is built of concrete made up with 
sand and gravel, taken from the river bars a few rods from the 
site of the plant, and with imported Portland cement. A special 
bay or alcove has been provided to give ample space behind the 
switchboard. The roof is of corrugated iron supported on steel 


trusses. 
A “Cyclops” hand-operated crane spans the main part of the 
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building, and is fitted with a 2,000-lb. “Triplex” block. This 
easily handles the heaviest piece of machinery. 

The leads between the generators, exciters and switchboard 
are lead-covered cables laid in conduits within the concrete and 
cement floor. 





FIG, 3.—VIEW IN POWER HOUSE, SHOWING ALTERNATORS 
AND WATER WHEEL GOVERNORS. 


The transformer house is 13 ft by 51.5 ft. in outside dimen- 
sions, and is also built of concrete. It is 50 ft. distance from 
the power house. It contains seven step-up transformers, viz.: 
two banks of three each and one in reserve. They are of Bul- 
lock make, 300-kw, water-cooled, oil-insulated, 2,200 ‘to 19,050 
volts. Each bank is located in a separate room, and the seventh 
or spare transformer is in a third room. They stand upon rollers 
which in turn rest upon tee rails set into concrete piers. The 
spaces between the piers are filled with gravel and provided with 
sub-drainage so as to allow any oil rapidly to escape in case of 
leakage or accident. The water piping is connected up with 
unions and so arranged that every transformer is interchange- 
able with every other one, as far as water and electric connections 
are concerned. 

A track runs the entire length of the building and at such an 
elevation that the floor of a car is at the same height as the 
rails which are imbedded in the concrete piers. Thus any trans- 
former can be quickly rolled out upon the car, removed, and 
another reconnected in its place with the minimum of delay in 
case of accident. 

Each penstock is tapped in the power house, and after passing 
through shut-off and throttling valves under the control of the 
operator, water is delivered into a cylindrical steel tank, 36 in. 
diameter by 24 ft. long. This storage tank is set upon a little 





FIG. 4.—VIEW IN POWER HOUSE, SHOWING WATER WHEEL 
HOUSINGS, GENERATORS AND SWITCHBOARD. 


knoll about 20 ft. above the level of the transformers. From 
this tank the water circulates through the cooling coils of the 
transformers by gravity. 

The transformers are connected in delta on the low-voltage 
side, and in star on the high-voltage side, giving a line pressure 
of 30,000 volts. 
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The high-tension switch house is 16x36 ft. in outside dimen- 
sions; a frame structure covered with corrugated iron; 20 ft. 
distant from the transformer house. 

In it are two banks of “M-T” single-throw air-brake switches, 
and G. E. alternating-current multiplex lightning arresters, con- 
nected up for the three-phase circuit. 

The pole-line extends almost due west from the plant to the 
sub-station in Eureka. The length is 65 miles. Fifty-five miles 
of the route are over a severely rugged mountainous country; 
the altitude of the plant is only 1,480 ft. and Eureka is at sea- 
level, but the line passes over several summits ranging from 
4,500 to 5,500 ft. in altitude. Fifty miles of its length lie in a 
heavily timbered country, requiring a tremendous amount of 
clearing, the trees ranging from 2 ft. to 4 ft. in diameter. It was 
necessary to construct a trail over nearly the entire length of the 
line. 

The route deviates from a straight line only slightly and only 
where the topography made it unavoidable. It is a “thorough” 
transmission, so to speak, there being no taps on the line any- 
where between the plant and the sub-station at Eureka. 

The line is a single three-phase circuit. Each conductor is a 
No. 4 copper wir@, except on some long spans where stranded 
cable is used. There are about 35 poles to the mile. The poles 
are redwood at the western end; in the inaccessible stretches the 
native red fir was the only wood available. Insulators are Locke 
two-piece single-petticoat porcelain, 8.5 in. in diameter. In the 
fog-belt a larger insulator of a similar design is used. Pins are 
of sun-dried eucalyptus, oiled, 1.5 in. in diameter. 

The spread of wires on the standard length spans is 40 in. 

The length of spans varies from 50 to 100 ft. according to the 
conditions and topography of the country. The telephone cir- 
cuit is No. 10 B.B. galvanized wire, carried on glass petticoat 
insulators. 

Telephones (Stromberg-Carlson) are connected to the line 
at several of the cabins which have been built for the accommo- 
dation of the patrolmen, and at frequent intervals are “pole- 
boxes” consisting of magneto-generator and batteries into which 
the patrolmen plug their pocket sets and thus have long-distance 
loud-talking instruments. 

The sub-station at Eureka includes an auxiliary steam plant 
as follows: 

Two B. & W. water-tube boilers fitted with Peabody patent 
oil burning furnaces, duplicate oil pumping system; Goubert 
auxiliary feed-water heater; Wheeler “Admiralty” surface con- 
denser with self-contained steam-driven air and circulating pumps, 
cooling water being taken from Humboldt Bay, and a McIntosh 
and Seymour tandem-compound engine of nominal rating of 
700 hp.. A jackshaft running at 500 r.p.m. is connected to engine 
by rope-drive. 

A Bullock s500-kw, 550-volt rotary converter is arranged for 
direct connection to this jackshaft by a jaw clutch and so driven 
by the engine. This arrangement permits of carrying the load 
by steam when necessary to shut down the transmission line for 
repairs. 

The clutch has a synchronism indicator in the nature of a lamp, 
so that the engine may be connected to the rotary while it is 
running at full speed on the power transmitted from the Trinity 
River plant. ; 

For the rotary converter there are three Bullock 150-kw, water- 
cooled transformers. For the local distributing 
three G. E. 400-kw, water-cooled transformers. 

For furnishing power to the 60-cycle incandescent and arc light- 
ing circuits of the city of Eureka, a three-phase, 60-cycle generator 
is driven by the rotary acting as a synchronous motor. 

A fuel oil tank 54 ft. in diameter by 25 ft. deep holding 10,000 
barrels has been built near the sub-station, and is connected to a 
dock on Humboldt Bay by a pipe-line. 

The load at present consists chiefly of lights in the city of 
Eureka. Some motors are already connected to the circuits, and 


system are 


the motor load is being rapidly developed. 

Local transmission lines are being constructed about the shores 
of Humboldt Bay, and in a very short time the company will be 
supplying power to the local companies in Eureka’s suburbs, not 
only for lamps but for motors to the various industries of that 
rapidly developing region. 
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Standard Insulator Clamps. 


Fig. 4 below shows a type of clamp brought out by the 
Clark Electric and Manufacturing Company, of New York City, 
and designed for use with standard insulators. The clamps grip 
the conductor firmly on each side of the insulator and the pro- 
jecting lips engage the groove of the insulator, transferring the 
end strain to the porcelain in an effective manner. The wire 
loop surrounding the neck of the isulator holds the clamps in 


Fe 


FIG, I.—INTERLOCKING INSULATOR FIG. 2.—INTERLOCKING INSULATOR 
CLAMP. CLAMP. 





position and prevents the conductor from being lifted from the 
groove. An interlocking clamp is shown by Fig. 1. With this 
clamp is required an insulator having an undercut recess on either 
side of the groove in the center of the insulator top, so that when 
the clamp is in position it is interlocked under the projecting 
portion in such a way that the wire cannot be removed or the 
clamp separated from the insulator without unlocking it. Suffi- 
cient clearance is allowed so that the cable and clamp together 





INSULATOR CLAMP, 


FIG. 3.—ANGLE LOCK- FIG. 4.—STANDARD 


ING INSULATOR CLAMP. 


may move freely, thereby avoiding the hinge action which takes 
place when the wire is rigidly held in place in the insulator. 

An interlocking clamp is shown in Fig. 2. The cable is held 
firmly on each side of the insulator, the projecting lip engaging 
a deep circular groove in the neck of the insulator so as to pre- 
vent the wire from being lifted. The end strain is distributed so 
that there is no excessive pressure at one point. This type of 
clamp is used on the transmission lines of the Rio de Janeiro 
Tramway, Light & Power Company. An interlocking clamp de- 
signed for use on No. 0 and smaller sizes of wire is shown by 


i 


FIG. 5.—INTERLOCKING INSULATOR. FIG. 6.—BALL SOCKET INSULA- 
TOR CLAMP. 


Fig. 5. A recessed insulator is required for this clamp, in the 
recess of which the two halves of the clamp are placed. The 
wire is then dropped in position, and by seating the nut the 
clamp is tightened on the wire and locked within the insulator. 
There is sufficient play to enable the swing of the wire to be 
transmitted from one span to the next so as to avoid bending 
strains on the conductor. An angle and a ball-socket clamp are 
shown by Figs. 3 and 6, respectively. 
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The former is designed to be fastened firmly on the conductor, 
the angle of the clamp fitting into an angular recess in the insula- 
tor and above the groove. One clamp is used on each side of the 
insulator, and vertical or horizontal swings may be transmitted 
from one span to the next without any undue strain being thrown 
on the conductor. The clamp shown by Fig. 6 may be used on 
curves without concentrating the strain upon a small area of 


‘porcelain. The ball-shaped ends of the clamp fit into sockets in 


the insulator, and while holding the conductor firmly in position, 
permit the transmission of motion from one span to the next. All 
clamps intended for use with copper conductors are made of 
copper bronze. 


—— > - a 


Cable Clamps. 


We show herewith a picture of a pole in Topeka, Kansas, 
belonging to the Edison Illuminating Company of that city. It 
shows vV@ry clearly the use and the great saving made by the 
Kearney cable clamp, forty of which are used on this pole. Mr. 


















































CABLE CLAMPS. 


C. R. Maunsell, the superintendent of the company, states that 
$250 was saved on this one pole by the use of the clamp. This 
includes the saving in labor, material and cable. The Kearney 
cable clamp also makes a much neater and stronger job than 
could be had by the ordinary method of splicing. W. N. Mat- 


thews & Bro., of 227 North Second Street, St. Louis, are the 


manufacturers of this device 
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Westinghouse 1906 Electric Fans. 





For the season of 1906 the Westinghouse Electric & Mfg. Co. 
will present a largely increased assortment of electric fans for both 
direct and alternating-current service, and in forms known as the 
desk type, the bracket type, the ceiling type, the floor column type 
and the counter type. 

The 1906 desk and bracket fans are substantially designed and 
are of attractive appearance. The body and base present smooth 
surfaces which effectually prevent the accumulation of dirt, which 
so easily attaches to irregular outlines. They are finished in 
polished black enamel with guards and fans of buffed and 
lacquered brass. 

The blades of the 1906 model are a departure from the ordinary 
design formerly employed, and are the result of the careful study 
and investigation which have been given to this important question 
by the Westinghouse Company. They are constructed upon 
exact mathematical principles and their angles are theoretically 
correct, with the result that the fan will give an even breeze 
across its entire front—as there is an absence of that tendency to 
project a hollow cone of air which is found in all fans whose 
blades have not been correctly designed. The breeze is sent out 
from the fan in the shape of a solid cylinder of air, and there is 
little tendency to set up eddy currents with their attendant losses. 
The determination of this correct blade angle has resulted in an 
extremely high air delivery while the total watt consumption has 
been decreased, though the volume of air has been increased. The 





FIG. I.—BRACKET FAN. 


fan guard is of graceful design, pleasing appearance and sub- 
stantial construction, and is secured in position by arms so rigid 
that the entire weight of the motor may be supported by the 
guard without injury. 

The motor is mounted upon trunnions whose line of support 
passes through its center of gravity and is therefore balanced at 
any angle. There is therefore no tendency to turn over when the 
thumb screw is loosened—a point of great advantage. It is secured 
in any position by two thumb screws; one holds it at any angle 
in a horizontal plane and the other at any angle in a vertical 
plane. The thumb screw which secures the motor in a vertical 
position passes through the trunnion support a little below the axis 
and bears against a boss on the side of the motor, affording a rigid 
and secure means of clamping the fan in any position. The 
thumb screw which retains the fan at any angle in a horizontal 
plane is a recent modification, greatly superior to former methods 
in which friction washers were employed. All fan motors have, 
when running, a tendency to shift from the position in which they 
are adjusted, but these clamping screws hold it secure when once 
adjustment has been made. 

The Westinghouse 1906 fan motor consumes a very small 
amount of energy, as is illustrated by the fact that it costs only 
about 34 as much to run a 12-inch fan as to burn an ordinary 
16-cp incandescent lamp on the same circuit, while a 16-inch fan 
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can be operated at less than the cost of burning two such lamps. 

By means of a simple adapter, the 12-in. and 16-in. desk and 
bracket types of fans are interchangeable. This provision makes 
it unnecessary for dealers to carry two types in stock, and also 
makes it possible for the user to attach the fan to the most con- 
venient location without disconnecting lead wires, giving him all 
the advantages of the two styles of mounting. 

The motor used in the alternating-current desk and bracket fans 
is of the induction type wtih stationary primary and rotating 
secondary, and has a secondary made up of solid rods of copper 
inserted through the partially closed slots of a laminated core 
and short-circuited by metallic end rings. There are no moving 
contacts and no electrical connection between the rotating part and 
the outside line. The motor has accordingly no wearing parts ex- 
cept the bearings, and is durable and exceedingly simple, both in 
construction and operation. The primary is wound for either 110 
or 220 volts and for 60 or 133 cycles. The 60-cycle motor is made 
with two bearings, which are of ample dimensions and automatic- 
ally lubricated. In the 133-cycle motor the shaft carries the fan at 
one end and the secondary of the motor at the other, the two 
parts nicely balancing each other on one bearing. The switch em- 
ployed is of simple design and made of moulded insulating ma- 
terial of such form that it cannot easily be damaged or thrown out 
of alignment. The handle projects through a slot in the motor 
base at the most convenient and accessible point, so that the fan 
can readily be placed in operation. 

One of the characteristics of the alternating-current fan is 
the ease and quickness with which it starts. The start is made 
as readily when the switch is in the slow as in the high-speed 
position, so that there is no danger of burn-out because of fail- 
ure and sudden restoration of power when the switch is set on 
the slow-speed contact. These excellent starting qualities have 
been secured by careful design of the motor combined with the 
use of a centrifugal device which cuts out the starting winding 
as soon as the fan has obtained sufficient speed and by means of 
which a large amount of energy is saved which would other- 
wise be wasted. 

The 1906 alternating-current fans are arranged for operation 
at two speeds of approximately 1,625 and 1,300 r.p.m. The slow 





FIG. 2.—DESK FAN. 


speed is obtaiued by the insertion of a choke coil connected to 
the switch contacts and in series with the motor—an ideal arrange- 
ment, as it eliminates unnecessary losses of energy and the com- 
plication of switch mechanism which is characteristic of other 
methods. 

The field coils of the direct-current motor are rectangular in 
shape, are machine wound, and are insulated by special treatment 
which reduces to a minimum liability of break-down. The arma- 
ture is of the drum type with slotted laminated core and care- 
fully insulated winding. The commutator is so constructed and 
protected that wear is inappreciable, and the troubles so often 
found in this, the most vulnerable portion of a fan motor, are 
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It is completely enclosed, but an easily 
The brushes 
are of carbon of the highest quality and do not “chatter” or cut 


practically eliminated. 
removable dust shield makes inspection possible. 


the commutator. The brush holders maintain an even pressure 
and perfect contact. The shaft is of the best hardened steel and 
runs in bushings of bearing metal which give a long service, but 
can be easily renewed. There are two bearings provided with an 
automatic oil return which insures abundant lubrication at every 
point and which is so designed as to prevent all throwing of 
the oil. 

The switch is designed and constructed to withstand consider- 
able hard usage without getting out of alignment. A handle of 
insulating material 
through the base. 


moulded to the end of the blade projects 
The switch 


and contacts are covered with 





FIG. 3.—CEILING FAN. 


an insulating disc which prevents danger of short circuit when 
the fan is placed on a radiator or any uneven conducting sur- 
face. The regulating resistance is made of wire of a low tem- 
perature coefficient wound on the outer edge of the enclosed 
porcelain switch base and afterward enameled—a construction 
which gives a large radiating surface with consequent minimum 
rise in temperature. Three different positions of the switch han- 
dle give three different operating speeds, with a maximum of 
1,650 r.p.m., a medium of 1,300 r.p.m. and a minimum of 1,000 
r.p.m. 

The Westinghouse fans for 1906 for ceiling and floor mount- 
ing heve cases of graceful design and ornamental appearance, 
with a standard finish of black enamel and mottled copper. The 
fan is inade with four blades which are set at angles calculated 
to give the highest possible movement of air for the lowest pos- 
sible consumption of energy. The blades are securely attached 
to the moving element by screws which effectually prevent them 
from turning from their normal position. The fans are designed 
for operation at three speeds, controlled by means of resist- 
ance wound about the bearing cup; 200, 150 and I00 r.p.m. may 
be obtained. The switch is placed centrally in the under side 
of the fan body. As there are no live parts outside of the case, 
there is no danger of shock from coming in contact with the 
electric circuit during handling or cleaning. 

Fans of this type are made for operation from either alternat- 
ing-current, 60-cycle, or direct-current circuits. The alternating- 
current motor is of the single-phase induction type with stationary 
primary, and short-circuited secondary which has no connection 
with the outside line. It therefore possesses no moving contacts 
or wearing parts except the bearings. The direct-current motor 
is substantially constructed with rectangular field coils and a 
drum type armature. The commutator is especially well made, 
embodying as it does all the high-grade features of other West- 
inghouse motors. The brushes are of the finest quality of carbon 
and are so mounted that perfect contact and good commutation 
are maintained at all times. These motors are strong and reliable 
and are noiseless in operation. The rotating element is supported 
upon noiseless ball bearings which reduce friction to a minimum. 
A stationary shaft is provided with a spiral groove through which 
oil from the reservoir is forced upward by the rotation of the 


armature. 

The counter type fans are exactly similar to those designed 
for floor column mounting with the exception that the shaft is 
made short. 
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High Vacuum Condensing Outfit. 


The C. H. Wheeler Condenser & Pump Company, Philadelphia, 
has brought out a new “High Vacuum” condensing outfit, which 
comprises its improved surface condenser with a Mullen suction 
valveless air pump. Fig. 1 illustrates the complete outfit, the 
air pump here shown being steam driven. These pumps are 
also built in the multi-cylinder vertical geared type for driving 
by electric motors, belt or steam. The condenser is of the 
series-parallel type. as will be evident from the sectional view, 
Fig. 2. The water enters the top group of tubes first, passes 
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FIG. I.—COMPLETE CONDENSING OUTFIT. 
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thence to the middle section and finally through the bottom sec- 
tion of tubes, connecting chambers being provided at the ends 
of the shell, as clearly shown in the engraving. The makers 
call particular attention to the arrangement of water chambers ; 
this arrangement keeps the condenser completely filled with 
cooling water at all times, the water entering and leaving at 





—SECTIONAL VIEW OF CCONDENSER. 


the top. The inlet is at the bottom, but the water is carried 
up through the annular chamber shown in the cross-section view 
and enters the tubes from the top. 

The air pump is double-acting and devoid of suction valves. 
The cylinder has a central port which is uncovered by the 
piston at each end of the stroke and covered at all other posi- 
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FIG. 3.—SECTIONAL VIEW OF AIR-PUMP. 
tions; discharge valves of the familiar spring-seated poppet 


type are located in both heads of the cylinder. As the piston 
moves from one end of the stroke to the other, it forms a vacuum 
behind it and forces the gases and water ahead out at the dis- 
charge valves at the end; when it reaches the end of that stroke 
the central inlet port is uncovered, and the vacuum behind the 
piston draws in the condensation and gases from the condenser. 
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This operation is repeated, of course, on the return stroke 


(see Fig. 3.) 

The makers claim that the pump will separate, under shop test 
conditions, within ™%-in. of the barometer, enabling them to 
guarantee a vacuum within 2 in. of absolute under full-load con- 
ditions of steam turbine operation. Owing to the improved 
condenser design, the discharge from the pump is within a few 
degrees of the temperature due to the vacuum in the condenser. 
The design also obviates the use of a third pump ordinarily re- 
quired by a wet-and-dry air pump system. 


> — 


Mechanical Sparker for Gas Engines. 
The accompanying illustrations show a new type of spark gen- 
erators for gas engines, which does away with the usual com- 
vibrator. In the mechanical vibrator 


magnetic 


mutator and 





FIG. I.—MECHANICAL VIBRATOR. 


(Fig. 1), which is the principal feature of the generator, there 
are two platinum contacts, one at D and the other on the end 


of the screw F. Although the engine may be turning very 
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FIG, 2.—GENERATING SYSTEM. 


slowly and the spiral spring, A, brought to a tension very slowly, 
no contact is made until the spring is released. All of these 
parts are very light, which allows for a very quick release of the 
spring, and as the duration of contact can last no longer than 
the time taken for the release of the spring, and as the time is 
always constant no matter how low the intervals between each 
release, it will readily be seen that a quick make and break is 
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always accomplished, making a spark of a constant size for all 
speeds of the engine. 

Fig. 2 shows the generating system complete, with the excep- 
tion of the batteries. The advantages claimed for this system are 
many-fold. The mechanical vibrator is a very simple piece of 
apparatus. It is made of light weight, and although not fool- 
proof, it is durable and not liable to get out of order or ad- 
justment. Practically the only places to wear are the platinum 
contacts, but these should last even longer than the contacts 
on a vibrator coil. The vibrator being mechanical is worked 
by the power of the engine, and consumes no battery current 
to move it. ; 

This sparking device, which is being placed upon the market 
by the Atwater Kent Manufacturing Works, 112 North Market 
Street, Philadelphia, concentrates into one unit the entire ignition 
system, except batteries and plugs, and is placed upon the dash 
of an automobile in a neat box the size of an ordinary coil 
box. 


Pipe Bending Machine. 


The accompanying cut illustrates a machine perfected recently 
for bending pipe cold. Piping of steel, iron, brass, copper or other 
material can be bent cold up to and including 2 in. in diameter. 
The machine is also adaptable by means of special formers for 
bending light angles, flats or tee bars, and should be very useful 
on conduit work. The gearing is compound with a ratio of 25 
to 1, thus giving the machine a powerful leverage. A boy can 
bend 2-in. pipe with little effort. 

The machine is operated by a hand wheel consisting of four 
handles, which by means of the compound gearing engages the 





PIPE BENDING MACHINE, 


face plate upon which the bending quadrants are secured. The 
pipe is held in the quadrant at one end by a steel plate, while 
the resistance stud on the movable arm engages the other end. 
The various curvatures are obtained by adjusting the arm, which 
has a swing of three-quarters of a circle supplemented by the 
movement of the resistance pin in the “T” slot on arm. 

The machine is mounted on a telescopic stand which can be 
raised or lowered to any suitable height. When the base is fast- 
ened, the upper part swivels. A universal arm or section for the 
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stand is furnished so that if desired the face plate can be placed 
in a horizontal position at any height from the floor. Quadrants 
are furnished with the machine for I-in. pipe with a radius of 
6 in., for 11%4-in. pipe with a radius of 9 in., for 1%-in. pipe with 
a radius of 12 in. and for 2-in. pipe with a radius of 14 in. The 
small size pipes can be readily bent in the larger size quadrants 
very satisfactorily; in fact, few workmen will take the time to 
change the quadrants unless they desire a shorter radius than 
the larger quadrants will give them. This machine is manu- 
factured by Pedrick & Smith, of Germantown, Philadelphia. 


Overload and No-Voltage Release Motor 
Starter. 


The accompany illustration shows a face view of an overload 
and no-voltage release motor-starter built by the Ward Leonard 
Electric Company, of Bronxville, N. Y. The action of the over- 
load magnetic circuit-breaker is entirely independent of the no- 
voltage device, and the former will operate whenever the current 
exceeds a predetermined amount, either while the operator is start- 
ing the motor or after it has attained full speed. The circuit- 
breaker is arranged so that it cannot be closed except when the 
starting arm of the starter is in its open circuit position. An 
auxiliary final break is provided on which the arc is broken. 

The resistance material is surrounded and mechanically held in 
position by insulating material so that the conductor cannot move 
even though it be melted by excessive current. A metallic alloy 
having a temperature coefficient ‘not greater than German silver is 
used for resistance. The starter is designed to withstand a cur- 
rent 50 per cent in excess of the full-load motor current passed 
through the entire resistance when cold for one minute, and a 
current double that of the full-load motor current for 20 seconds 
under the same conditions. The starting arm of the motor- 
starter is provided with a retractile spring which has a tendency 
to insert resistance and open the circuit, which result obtains 
when the arm is released by the automatic no-voltage release de- 
vice. The arm is held in its full-speed position by the 
no-voltage release device, the action of which is entirely inde- 
pendent of the current in the armature or field coils. To prevent 





OVERLOAD AND NO-VOLTAGE RELEASE MOTOR-STARTER. 


arcing at the initial contact there is provided an independent, 
spring-operated, renewable circuit-closing switch, which opens the 
circuit with a quick break. In starters above 10 hp this quick 
break is supplemented by a magnetic blow-out. The stationary 
contacts are in the form of segments, readily removable and re- 
newable from the face of the slate. For each 40 amperes of full- 
load current there is provided a self-aligning, renewable contact 
shoe upon the resistance controlling arm. All of the parts on 
the face of the starter are readily removable from the face. 
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Siemens Flame Arc Lamps. 


One of the most interesting exhibits at the recent New York 
Electrical Show was the several Siemens flame arc lamps which 
assisted in the illumination of the building. The lamps shdwn in 
operation produced a golden-yellow, red or brilliant white light 
according to the carbons used. When it is known that the can- 
dle power of each of two of these lamps connected in series 
on a 110-volt, direct-current circuit is from 4,000 to 5,000, and 
that the current used is only 11 amperes, it will be appreciated 
that the lamps are of more than usual interest. 

The main feature of the lamps, and that which gives to them 
their high luminous efficiency and characteristic color effects re- 
sides in the “carbons”—pencils which are of the impregnated 
type. The mechanical details of the lamps, however, possess 
numerous features which serve to distinguish them from the 
more usual forms of arc lamps. The arc is formed at the lower 
ends of the two pencils which are placed at a certain inclination 
from the vertical position. The pencils pass through two open- 
ings in a disk of refractory material which serves to deflect 
the upward rays to a useful direction. Since there 


} 


downward 
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FIGS. I AND 2.—FLAMING ARC LAMPS. 


are no side braces and retaining mechanism in the path of the 
rays, and no “lower” carbon to obstruct the light, the lamp 
gives forth an illumination exceptionally free from shadows. 

The pencils are fed downward by gravity automatically, ac- 
cording to the rate of consumption. The two pencils of each 
lamp are lowered at the same longitudinal rate, even in the 
direct-current The and negative pencils are 
made of different sizes, so that the lineal consumption of each 
is the same as that of the other. Although the compensation 
for the consumption is made by allowing the remaining portions 
to be lowered by gravity, the actual regulation of the current 
taken by the lamp is accomplished by separating the points or 
bringing them nearer together, according to whether the current 
is too strong or too weak. When the lamp is just trimmed the 
points of the pencils are in contact so that the circuit through 
the lamp is complete. The current taken by the lamp when 
the switch is closed passes through a series coil on a compound- 
wound electromagnet which serves to separate the points of the 
pencils in a horizontal direction until the current reaches its 
normal value. The shunt coil of the magnet is connected across 
the pencils of the lamp and its magnetomotive force serves to 


lamps. positive 








VoL. XLVII, No. 1. 


draw the pencils together if the voltage is above normal. 

When the electromagnet has drawn its core to that end of 
its travel corresponding to the minimum separation of the pen- 
cils, a clock-work escapement device is operated, and the pen- 
cils are allowed to descend gradually under the force of gravity. 
The electromagnetic regulator is provided with the usual air 
dash-pot, and the feeding of the pencils and the adjustment 
of the distance between their ends is so regular that the il- 
lumination is remarkably steady. When the feeding mechanism 
to which the pencils are attached has reached the end of its 
travel in a downward direction, a catch, which holds the main 
line switch closed, is tripped, and a spring causes the’ switch 
to open at a rate to rupture any arc that may be formed. 

The mechanism of the lamps is provided with adequate in- 
sulation to insure that no defect will develop from this cause. 
That portion of the mechanism which is subjected to the heat 
of the arc is insulated with asbestos and fire-resistive tape. The 
stationary parts are insulated with mica, while the cables con- 
nected to the moving pencils are threaded through insulating and 
protecting glass beads. 

The glassware surrounding the arc is provided at its lowest 
point with a brass cap which serves both as a ventilator and as 
a point of support for a wire netting which encircles the globe. 

The length of time during which a lamp will operate at a 
single trimming depends upon the length of the carbons. Those 
exhibited at the Electrical Show are provided with 10-hour car- 
bons. The company also builds lamps using 17-hour carbons. 

These lamps are being placed upon the American market 
by Felix Hamberger, 90 William Street, New York City, who 
also exhibited for the first time in this country the Siemens 
“Liliput” arc lamps which are designed for operating at 120 
watts, 160 watts or 240 watts. In addition to being of remark- 
ably small size, these lamps possess the distinction of using the 
Siemens impregnated “carbons” of high luminous efficiency 
which burn for about 14 hours at one trimming. 


— — > —_——_— 


Physician’s Vibratory Motor. 

The apparatus shown in the illustration herewith indicates one 
of the numerous small uses to which electricity is being put by 
the modern physician. The equipment comprises an Ideal vibra- 
tory motor for mechanical massage, designed especially for 
physician’s use, together with the necessary oscillatory accessor- 
1es and electrical attachment plugs. The motor is of the self- 
starting single-phase type and operates on 60-cycle current. The 





VIBRATOR EQUIPMENT WITH ATTACHMENT PLUGS. 


mechanical arrangement is such that the device makes 14,400 
complete vibrations per minute. A control button which is placed 
in the handle serves for conveniently placing the motor in opera- 
tion when desired. When only direct-current is available, a small 
rotary converter is operated inverted in order to obtain the 60- 
cycle current. This vibrator outfit is made by the R. Haas Elec- 
tric & Manufacturing Company, Springfield, Ill., which has de- 
veloped a complete line of auxiliary devices for use with it. 
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Automatic Notching Presses. 





The accompanying half-tones illustrate two new automatic 
armature disk notching presses which have recently been 
brought out by the E. W. Bliss Co., Brooklyn, N. Y. Simplicity 





FIG. I.—NOTCHING PRESS. 


is a noticeable feature of these two machines, yet the design is 
such as to secure high speed and great accuracy, both of which 
are essential features in presses of this class. The smaller press 





FIG, 2.—NOTCHING PRESS. 


is for cutting the notches in disks from 3% in. to 6 in. in 
diameter, with any number of notches, although a different index 
plate is required for each different number of notches. The 





machine is positive in its movements, thereby securing great 
accuracy. The fly-wheel is run at 150 to 200 r.p.m. The total 
weight of the machine is 350 pounds. 

The larger machine operates in the same general manner as the 
other, but is intended for larger work, handling disks from 3% 
in. to 24 in. in diameter, although much larger disks may be cut 
by simply lengthening the bed. Adjustment for different di- 
ameters of disks is effected by means of the hand wheel shown, 
which regulates the distance of the rotating table from the 
center of the slide. In addition to the usual index plate for 
the different number of notches, the press is fitted with a positive 
checking pawl which prevents any error in feeding, and thereby 
secures great accuracy. The weight of this machine is 1,600 


pounds. 
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Single-Phase for British Steam Railroad. 


Advices from England state that the British Thomson-Hous- 
ton Company, Ltd., is associated with the Allgemeine Elektrici- 
tats Gesellschaft in the latter company’s tender to the London, 
srighton & South Coast Railway for the electrification of cer- 
tain of its lines. It is proposed to use the Winter-Eichberg 
system, the British patents for which are owned by the Thom- 
son-Houston Company; and a large amount of work for the 
Brighton road including all the switch gear, will be carried out 
in its factories at Rugby. 

After the first few equipments the motors and control appar- 
atus also will be manufactured at Rugby. The reason that the 
first equipments are to be made in Germany is not because of 
any lack of experience on the part of the British engineers, 
but because the equipments which it is proposed to use, being 
duplicates of those which have already been so successfully 
built by the Allgemeine Company, can be furnished at earlier 
dates than would otherwise be possible. Mr. Philip Dawson is 
the consulting engineer tor the railway. The whole of the over- 
head construction work, a class of work which has not yet 
been seen in Great Britain, will be done by Robert W. Black- 
well & Company, of London, and it is also understood that the 
cars will be manufactured by the Brush Electrical Engineering 
Company. It will therefore be seen that, after all, a very 
small portion (about $100,000) of the total amount of the work, 
which will amount to about $1,250,000, will be done out of 
Great Britain. 

It is interesting to note this further success of the Thomson- 
Houston Company, as it has already carried out a very large 
amount of heavy traction work in England. Beginning with 
the Central London Railway, it has also furnished all the con- 
trol equipnients and motors for the Great Northern & City 
Railway, the North Eastern Railway, the District Railway, 
and has contracts for all the motors and control equipments for 
the various tube railways controlled by the Underground Elec- 
tric Railways of London, Ltd., and also for the Great Western 
and Metropolitan Railway for the equipment of the Hammer- 
smith, and certain other lires. 


—— 22> —_— —— 


Rectifier Equipment for Garages. 


An interesting example of mercury arc rectifier equipments for 
garages is furnished in the establishment just opened by the 
Cook & Stoddard Company, at Washington, D. C. The installa- 
tion has been made by the General Electric Company, and is the 
largest of its kind. The building in which it has been placed has 
a ground area of about 10,000 square feet, one-third of which is 
devoted to electric automobiles. The plant comprises five sets as 
an initial installation. 

Each of these five charging units consists of a 40-amp. mercury 
are rectifier tube mounted upon a dull black slate panel with the 
necessary switches, instruments and fittings grouped neatly below. 
The combination of terminals is such that from one to ten 
vehicles can be charged at one time, each vehicle being equipped 
with from twelve to fourteen cells, having a normal maximum 
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charging rate of 20 amp.. Any combination of vehicles having 
these limiting capacities may be charged simultaneously. 

The rectifier tube is so mounted that the shake, necessary to 
start the tube in operation, can be easily given by a pull-button 
6n the section below. On this lower section of the panel are 
also mounted the instruments and switches. Three instruments 
are provided, two voltmeters and one ammeter. One voltmeter, 
having a 30-volt scale, indicates the total direct-current voltage 
across the direct-current load while the other, a 75-volt instru- 
ment, measures the voltage across each set of batteries as they 
are charging. This is accomplished by means of a dial switch, 
the points of the switch being numbered to correspond with the 
charging plug terminals. The ammeter is so arranged that it 
will indicate the current in either of the two sets of charging 
terminals or in both, being provided with a flexible connector for 
this purpose which taps into suitable plug terminals which are so 
constructed that the circuit is not broken on the insertion or 
withdrawal of the plugs. They are arranged in two series of five 
each, these two sets of five being connected in multiple across 
the direct current terminals of the rectifier tube. It is therefore 
evident that one set of cells, requiring a maximum charging cur- 





CONDULETS 


rent of twenty amperes, may be plugged in, or any combination of 
plugs may be used, provided the total charging current does not 
exceed the maximum load (40 amp.) of the rectifier tube. 

In this way it will be possible to charge from one to ten 12-cell 
carriages at one time by the simple process of plugging into the 
terminals and adjusting the voltage by the proper switches which 
control the alternating current supply. Moreover, as the plug 
termina!s are designed, the operator can connect or disconnect 
any carriage at any time without breaking the circuit or stopping 
the charging of the remaining vehicles. The complete equipment 
of five units will thus permit the Cook & Stoddard Company to 
charge as many as fifty 12-cell electric automobiles at one time. 


The Connecticut Spark Coil. 


One of the most important details entering into the construc- 
tion of a successful gasoline engine is the electrical sparking 





SPARK-COIL FOR 4-CYLINDER ENGINE, 
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equipment. The success which has been met in the design of 
spark coil and appliances may be learned from the fact that a 
gas-driven automobile recently traveled more than 12,000 miles 
without requiring any change of adjustment of the electrical 
sparking equipments, This record was made with the Connecti- 
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cut type of spark coil, a brief description of which is given 
below. 

The coils are constructed upon the unit system; each coil is 
in no way connected to its neighbor, there being one unit for each 
cylinder of the engine. The units are interchangeable and self- 
contained, and the disconnecting of wires and the use of tools 
are unnecessary in removing a unit. The vibrator, which is 
shown in the illustration herewith, is adjusted by simply turning 
the adjusting thumb screw, which is self-locking up or down as 
desired. 

This spark coil is manufactured by the Connecticut Telephone 
& Electric Company, Meriden, Conn. 


> 





Condulets Fittings. 


The line of conduit fittings shown in the accompany illustra- 
tions will appeal to all electrical men interested in the installa- 
tion of conduit for surface interior wiring. These fittings have 
been designed to meet the requirements of the National Electrical 
Code, which state that wires for pressures not exceeding 300 





FITTINGS. 


volts must be rigidly supported on non-combustible, non-absorp- 
tive insulators, which will separate the wires from each other by 
2.5 inches and from the surface wired over by % inch. 

The appearance of these fittings will also appeal greatly to those 
desiring to install a neat and complete system of conduit wiring, 
and the many places where “condulets” can be used to advantage 
and where there is nothing else that will meet the requirements 
will be readily seen by those familiar with conduit construction. 
This line of fittings is being rapidly developed by the Crouse- 
Hines Company, Syracuse, N. Y. 





Lamp Receptacle for Signs. 


In the building of signs, the electrical contractor finds that he 
cannot confine himself to one style of receptacle. Where the use 
of a certain type would be advisable under some conditions, it 
would not be under others, and hence the demand now is for 
different syles of receptacles to meet different circumstances. In 





SIGN LAMP RECEPTACLE. 


the building of signs faced with metal, or with metal letters, in 
which the receptacle must be mounted directly on the metal at the 
rear, the necessity of making the contact joints weather-proof 
has frequently arisen, and to meet this condition Pass & Seymour, 
Inc., of Solvay, N. Y., have placed on the market their receptacle 
illustrated herewith. It is provided with wings recessed over the 
terminals to receive a filling of weatherproof compound such as 
gas fitters’ cement; and in this way the joints are entirely cov- 
ered and made weatherproof. The recesses in the wings, which 
also serve as paths for the wires, hold the latter in a position that 
permits of a minimum strain at the terminals, and, in addition, 
they serve as guides in shaping the wires to conform to the con- 
tour of the letters. 
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THE WEEK IN TRADE.—Reports of trade for the 
1905 indicate that the year has been a record-breaker alike in 
agricultural, speculative, financial and industrial circles. As a 
whole, however, first place must be given to manuiacturing 1n- 
dustry, which shows largest gains over all preceding years. The 
outlook as to the future is full of promise and the advent of the 
new year is met with a confidence unsurpassed in recent years. 
Retail business was quiet by contrast after the unprecedented 
holiday activity, and the unseasonably mild weather affects trade 
in heavy wearing apparel. The weather conditions, however, 
favor outdoor industry, especially building, which is still very 
active. Manufacturing operations are lixewise facilitated by un- 
interrupted passage of raw materials to centers of consumption. 
Staples generally are still strong. Iron and steel lead the in- 
dustries in strength of demand and prices, finished steel being 
particularly active for this season. Prices for pig iron are high 
and imports of foreign iron ore are increasing. Sales of rails 
were large, 57,000 tons being reported sold at Chicago to South- 
western roads. Reports as to winter wheat are good, and the 
crop so far maintains a high condition. Unprecedented activity 
in building is reported from all parts of the country with a favor- 
able outlook for 1906. Railway earnings continue satisfactory, 
figures thus far available for December showing an average 
gain of 6.9 per cent over 1904, and foreign commerce at the port 
of New York last week was remarkably favorable, exports gain- 
ing $2,063,129 and imports increasing $4,361,897, as compared 
with the corresponding week last year. The market for copper 
was dull at the close of the week. For immediate requirements 
the quotations are: Lake and electrolytic, 1934 to 20c.; casting 
stock, 185c. For January, February and March deliveries of 
large lots of Lake and electrolytic copper, quotations seem to 
be governed somewhat by the amount of stock which the larger 
electrical apparatus and brass working manufacturers hold in 
copper mining and refining works. The future quotations that 
are official in the domestic markets are: Lake and electrolytic, 
187c. for February and March delivery and 1834c. for April 
and May. The high price of copper, as reflected in electric 
generators and line material, is causing the temporary indefinite 
postponement of many Southern and Western power transmis- 
sion projects, which were incorporated early last year, with 
capital requirements based upon estimates of material at last 
year’s prices. One important Southern project for transmitting 
electric drive power for cotton mills will be built this year as 
planned, but the increased cost for metal conductors and power 
house machinery will be $500,000 in excess of the original esti- 
mates for copper products. For a fifty-mile electric road to be 
built this year in southern New Jersey the present prices of 
copper products will cost the builders almost a million dollars 
more than was estimated two years ago. The General Electric 
Company is reported to have used in its product and plants last 
vear some 60,000,000 pounds of copper. Bradstreet’s reports 212 
business failures during the week ending Dec. 28, against 235 
the previous week, and 218 the corresponding week last year. 

THE STAR ELECTRIC CO.—The officers of the Standard 
Electrical Manufacturing Company of Niles, Ohio, announce 
the organization of a new concern, the Star Electric Company, 
which will be located in Niles, Ohio. It is the intention to 
finance this company by the stockholders of the Standard Com- 
pany. Mr. James P. Gilbert, who is secretary of the latter 
company, will occupy a like position with the new organization. 
Mr. H. H. Albert, sales manager of the Standard Company, 
will also occupy a like position with the Star Electric Company. 
It is the intention of the new firm to engage in the manufacture 
of dry batteries and fan motors. After spending several years 
in experimenting, Mr. Gilbert has perfected a dry battery which 
it is thought by those interested will soon command a leading 
position in the market. By the assemblage of special ingredi- 
ents heretofore unused in work of this kind and by employing 
the celebrated Henrion carbon, a battery of exceptionally long 
life, high amperage and recuperative powers has been secured. 
It is expected that this battery will command a higher market 
price than the ordinary battery, but that it will also fill a long- 
felt want. It is intended to make two types, one for gas en- 
‘ines and automobiles and the other for telephone and bell 


year 


Exhaustive tests have demonstrated the excellence of 
the battery. The fan motor line will consist of a regular type 
of direct-current motors. A swivel, a swivel and trunnion, and 
an oscillating fan in 12 in, and 16 in. sizes will be marketed. 
‘the company will shortly issue data setting forth the qualities 
of this apparatus. No efforts will be spared to attain a success 
as great as that which has attended the Standard Electrical 
Manufacturing Company in the manufacture and sale of Star 
lamps. 


LUDLOW-STURGESS CONSOLIDATION.—A consolida- 
tion has been effected between the Ludlow Valve Mfg. Company, 
of Troy, N. Y., and the Sturgess Governor Engineering Com- 
pany, of Watervliet, N. Y. The latter company’s factory in 
Watervliet will be closed down, and it will occupy more com- 
modious quarters in the newly built extensions of the Ludlow 
Valve Mfg. Company. ‘The facilities and equipment will be 
greatly enlarged in order to meet the rapidly growing demand 
for its water wheel governors, relief valves and other specialties. 
The business will henceforward be carried on in the style of 
the Sturgess Engineering Department, Ludlow Valve Mfg. Com- 
pany. No changes will be made in the management or per- 
sonnel, and the work of this department will be maintained in- 
dependently of the regular standard business of the Ludlow 
Valve Mfg. Company. Coincident with the above consolidation 
the Sturgess Engineering Department will introduce a new style 
of vertical water wheel governor, which will combine the points 
of merit of American and European practice. This governor is 
stated to be free from all the objections inherent in other forms 
of hydraulic governor. 


STEADY COPPER YIELD.—A well-known copper authority 
is quoted as follows: “The theory that the percentage of copper 
grows less or runs into iron the deeper we go underground, is 
exploded by the Anaconda strike. The impression of some peo- 
ple has been that it would not be many years before the mines 
of the Butte copper camp could not produce copper at a profit. 
[ have talked with certain Amalgamated people and there is no 
question that the Anaconda strike is important, and that the 
vein is unusually high in copper. This seems to set at rest the 
statement that the life of the property was limited. The strike 
means a great boom for the Butte district which, it seems, is 
destined to produce copper more rapidly in the future than in 
the past. They will be able to go 5,000 or 6,000 ft. underground, 
and the present generation need not worry about a possible 
falling off in production.” 


SINGLE-PHASE LOCOMOTIVE.—The Westinghouse Elec- 
tric & Manufacturing Company has received from the Baldwin 
Locomotive Works the first of the 25 single-phase locomotives 
ordered by the New York, New Haven & Hartford Railroad last 
October, and Vice-president Osborne states that its equipment is 
far advanced. The locomotive will be ready to test about the 
end of January. The testing of the first two gearless motors will 
be conducted on lines adjacent to the works, in order to con- 
form to the conditions which will prevail on the New York, New 
Haven & Hartford and the New York Central lines. 


MARBLE FINISHING MOTORS.—The Westinghouse Elec- 
tric & Manufacturing Company are finding an extensive field for 
their motor equipments in the marble finishing industry. They 
iately completed the equipment of a large marble yard in the 
South. The operation of this plant by means of electric drive 
has been eminently satisfactory, resulting in a marked increase 
in the product and a decrease in the operating cost. The elec- 
trification of the plant has further eliminated the many objection- 
able features of belting and shafting, so much in evidence under 
the old conditions. 


NIAGARA CURRENT.—The Niagara Falls Hydraulic 
Power and Manufacturing Company has contracted to furnish 
the Pittsburg Reduction Company, manufacturer of aluminum, 
with 27,000-hp by January, 1907, the largest single contract for 
electric power ever made. The power is to be used to operate 
a new plant at Niagara Falls. 


EQUIPMENT WANTED.—The Conway Light Plant, oper- 
ated by the city, Mr. G. H. Burr, manager and electrical engi- 
neer, expects to install a new engine of 200 hp during next 
summer, and probably a 150 kw generator at the same time. Mr. 
Burr will be glad to receive communications on the subject. 
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CONDITIONS IN FRISCO.—The California Gas & Electric 
Corporation is again fairly well supplied with power water for 
its various generating plants. There is now a good deal of snow 
in the Sierras along some of the transmission lines. While the 
big gas engines at the reserve plant in Visitacion Valley near this 
city will not be ready for operation for a few weeks, a moderate 
amount of power will be supplied the United Railroads at the 
beginning of the twenty-year contract. The frequency changers 
are already in operation at the new plant and 2,000 kw and 60- 
cycle of power from the Electra water power plant, 147 miles 
distant, was supplied at 25 cycles to the Bryant Street sub- 
station of the United Railroads the last two weeks in December. 
There are two 1,000-kw General Electric rotary converters in 
use and three more are yet to be installed in this sub-station, 
current being transformed from 13,200 volts alternating current 
to 600 volts direct. It is understood that the North Beach steam 
power generating station of the United Railroads will not be 
dismantled but will be utilized as a reserve station by either the 
present owners or the California Gas & Electric Corporation 
after the new contract takes effect. The gas works which are to 
supply the three 5,0co-hp gas engines now have a capacity of 
4,000,000 cubic feet per day and will be increased to 8,000,000 
cubic feet. Illuminating gas made from crude oil will be used, 
the oil having to be vanned only a short distance from vessels 
lying at the wharf. 

PARSONS MARINE TURBINES.—We are advised by the 
Allis-Chalmers Company as follows, as to the marine turbine 
business in the United States: “The rights to build Parsons mar- 
ine turbines in the United States are held only by the Allis- 
Chalmers Company of Milwaukee, Chicago, Cincinnati and Scran- 
ton, Wm. Cramp & Sons, Philadelphia; W. A. Fletcher Co., 
Hoboken, N. J.; The Quintard Iron Works, New York, and the 
Bath Iron Works, of Bath, Me. The Allis-Chalmers Company 
are not only licensees under the Parsons marine turbine patents, 
but they also hold the rights for manufacturing the Parsons tur- 
bine blowers and compressors, and have recently formed an al- 
liance with the Hon. Chas. A. Parsons, the eminent turbine in- 
ventor, for a full co-operation and interchange of data on steam 
turbines for land operations. They are at the present time prac- 
tically doubling their immense plant at West Allis, Milwaukee, 
Wis., the greater part of the new shops being intended for an 
extension of their steam turbine work and the electric genera- 
tors to be driven by the same. They will, at their West Allis 
works, build marine steam turbines for the great lakes and for 
the Pacific Coast, and both there and at their Scranton works 
will build marine turbines for the Atlantic trade.” 

SINGLE PHASE TO NEWARK, N. J.—It is said that the 
various plans for a high-speed electric line between this city 
and Newark have been narrowed down to a single project in 
which the Pennsylvania Railroad Company will be the leading 
factor. All the other projects, it is said, are to be abandoned. 
According to a report which had its origin in Philadelphia the 
road will run from Park Place, Newark, to Jersey City, passing 
through the McAdoo tunnels under the North River to Man- 
hattan. The road will connect with the Subway and surface 
lines and with the Pennsylvania line to Long Island. The pro- 
posed system has, it is said, the backing of the Pennsylvania 
Railroad, the Public Service Corporation and the Belmont and 
McAdoo tunnel syndicates. 

WIRELESS SERVICE.—The Atlantic De Forest Wireless 
Company has consummated arrangements with the J. M. Guffey 
Petroleum Company for the installation of the De Forest wire- 
less system on its steamers and barges, plying between New 
York, Boston and Texas. The steamer Lorimer will leave New 
York Saturday with the wireless apparatus on board and same 
will be installed en route. The steamer J. M. Guffey is to be 
equipped on her arrival in New York. The New York & Porto 
Rico Company’s new steamer City of Savannah left New York, 
Saturday, December 30, equipped with the De Forest system. 

NEW YORK EDISON ORDER.—The New York Edison 
Company have just placed orders for a large amount of apparatus, 
inclusive of over 27,000 kw capacity in rotary converters and 
motor generator sets, with static transformers and auxiliary ap- 
paratus, with the Westinghouse Electric & Manufacturing Com- 
pany. About the same time they closed also a large contract 
with the General Electric Company for lead covered paper cable 
and switchboard apparatus for the new No. 2 Waterside station 
on the East River. 

ELEVATOR MOTORS.—The Westinghouse Electric & 
Manufacturing Company has recently renewed an annual con- 
tract covering the requirements of the Moline Elevator Com- 
pany, Moline, Ill, so far as their motor needs are concerned. 


The renewing of this contract is due to the performance of 
Westinghouse elevator motors under the most trying conditions, 
their design and construction rendering them peculiarly adapt- 
ed to the requirements of the severest elevator work. 


OUTFIT OF WIRE.—It is noted that the demand for iron and 
steel wire products continues brisk, and the only drawback is 
a scarcity of steel, particularly basic. The American Steel & 
Wire Company has been forced to suspend operations in certain 
departments owing to its inability to secure steel. A big demand 
for wire products exists in the East, and the demand for export 
shows no signs of a falling off. An advance in prices is ex- 
pected in January. 

SUPPLIES FOR THE NAVY.—Bids will be received until 
Jan. 16 at the Bureau of Supplies and Accounts, Navy Depart- 
ment, Washington, to furnish at the navy yards at New York, 
League Island, Pa., Annapolis, Md., Washington, D. C., and 
Norfolk, Va., naval supplies as follows: Arc lamps, incandescent 
lamps, panel board, conduit cable, electrical supplies, electric 
hoist, etc. Address H. T. B. Harris, Paymaster-General, U. S. N. 


TROLLEY BRIDGES.—President T. D. Rhodes, of the City 
& County Contract Company, states that the construction com- 
pany building the New York, Westchester & Boston Railway 
has let contracts to the Terry & Tench Company for about 4,000 
tons of bridges for the Westchester road within the limits of 
the Bronx. The work is to be begun at once. 


JONES & COMPANY, the electrical contractors, of 547 Wash- 
ington Street, Portland, Ore., have bought out the interest of 
Mr. H. Jones in the partnership, and he will have no further con- 
nection with the concern. The members of the firm who will 
carry on the business are Messrs. G. H. Lathrop and A. W. Parks. 


F; ‘inmetal Destine. 


THE WEEK IN WALL STREET.—Money on call ranged 
from 5 to 100 per cent in the market. Stock market borrowers 
were obliged to pay anywhere from 30 to 60 per cent for funds 
with which to carry stocks. The behavior of the loan market is, 
of course, explained by the low state of the New York bank 
reserves, and it is noteworthy that no such violent fluctuations 
have been seen in other cities as have happened before in times 
of financial stress. The situation is, to some extent, compli- 
cated by the fact that both cotton and grain are being held back 
from the market, and the inability of the railways to transport the 
agricultural yield to market with sufficient dispatch furnishes 
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Dec. 26 Jan. 2 Dec. 36 Jan. 2 
Allis-Chalmers Oo.......... 21% 2244 General Electric............ 177 17744 
Allis-Chalmers Co. pfd.... 61 613, Hudson River Tel.......... - ; 
American Dist. Tel......... 37 37 Interborough Rap. Tran... 2853 231 
American Locomotive.... . 70% 7246 Mackay Cos....... ......... 594g = 834 
American Locomotive pfd.. 117% 16 Mackay Cos. pfd............ 134% «(73448 
American Tel. & aga 89 90 Marooni Tel. .....00.00..0 ‘ i? ; 
American Tel. & Tel.. : a 135 Metropolitan St. Ry........ 12636 124% 
Brooklyn Rapid Transit. . 8y i wa SS ye ee eee a 
Blectric BOAt........c.ccceee 28 28 Western Union Tel......... W236 . 
Electric Boat pfd........... 70 70 Westinghouse com.......... 172 172 
Electric Vehicle....... oan an 15 Westinghouse pfd.......... ae iis 
Electric Vehicle pfd. 20 20 

BOSTON 

Dec. 26 Jan. 2 Dec. 26 Jan. 2 
American Tel. & Tel....... 140 137}g Mass. Elec. Ry. pfd........ 59 
Cumberland Telephone.... ie Mexican Telephone......... 3% 
Edison Elec. Illum......... 240 Ss New England aeepnens.. 1314 12 
General Electric. . Sank eae Western Tel. & Tel........ 
Mass. Elec. Ry....... veeesin 15 ‘17% ~Western Tel. & Tel. pfd.. 914 dis 

PHILADELPHIA 

Dec. 26 Jan. 2 Dec. 26 Jan. 9 
American Railways......... §2 52 Phila. Electric............. 83% 868% 
Elec. Co. of America...... tl 11% Phila. Rapid Trans......... 31 3046 
Elec. Storage Battery...... 80 8036 Phila. Traction.............. ‘ : 
Elec. Storage Battery pfd... 

CHICAGO 

Dec. 26 Jan. 2 Dec. 26 Jan. 2 
Chicago City Ry............ 197 1974 Nationa] Carbon............ 79 80 
Chicago Edison............. oe y National Carbon pfd....... 11644 117 
CORD INIT. ccccesene ey Union Traction........ tee ; 
ne NS OO 2 er nits P Union Traction pfd.. 
Metropolitan Elev. com. _ 28427 


some reason for the retarded return ia of Paeere ‘ilies the West 
and South to New York. In some quarters, however, there is 
a disposition to attribute the behavior of the money market to 
manipulation. The stringency of money only temporarily 
checked the bullish tendency of the stock market. A moderate 
decline in the middle of the week, due to this cause, was arrested 
and stock values in many cases were advanced by manipulative 
pools, the features being Amalgamated and other copper stocks, 
United States Steel shares, New York Central and certain 
specialties, both railways and industrials. The announcement of 
the deal whereby the Metropolitan Street Railway is to be ab- 
sorbed by the subway organization through a new holding com- 
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pany caused a moderate decline in the traction group after the 
terms were made public. Of Metropolitan Street Railway, 123,- 
400 shares were sold during the week at prices ranging between 
123% and 127%, ex-div., the closing quotations being 125, which 
is a decline of 1. Interborough Rapid Transit fluctuated be- 
tween 228, the lowest, and 239, the highest, and closed at 235%, 
a loss of 134 points. Brooklyn Rapid Transit was moderately 
active at prices between 861% and 903%, the closing quotation be- 
ing 885¢—a drop of %-point. There was little business done in 
electric securities and the market for them was devoid of feature. 
Allis-Chalmers common closed at 22%, a net advance of %4-point, 
and preferred at 615%, a net loss of 3%. General Electric’s closing 
quotation—177—-was a fractional gain over that of the previous 
week, but a loss of 6 points is recorded against Westinghouse 
common and 2% points in preferred. Western Union scored 
a gain of 15%, closing at 9334, and American Telephone & Tele- 
graph advanced 2% points, closing at 140. American Locomotive 
common closed at 75% and preferred at 117, ex-div., these quo- 
tations being advances of 67% and 2% points, respectively. The 
curb market, on the main, followed the lead of the Stock Ex- 
change market, with early recessions, followed by an all-round 
rally. The copper group again led, United Copper being the 
active issue. The closing quotations on the Stock Exchange on 
Jan. 2 were as given in the table on the preceding page. 


TRACTION MERGER FINANCE.—tThe directors of the 
Metropolitan Securities Company have issued a call of $25 a 
share on the company’s stock, payable on or before January 30. 
So far, 50 per cent has been paid, and this additional call will 
make the stock 75 per cent paid. This step is taken in accordance 
with the plan for the consolidation of the Metropolitan Securi- 
ties Company and the Metropolitan Street Railway Company 
with the Interborough Rapid Transit Company. The payment 
is to be made at the Morton Trust Company. As a result of its 
guarantee of 7 per cent dividends on the stock of the Metro- 
politan Street Railway Company, the Metropolitan Securities 
Company has run up a large debt in its profit and loss account. 
The call for $25 a share, it is understood, is for the purpose of 
settling this account in anticipation of the merger of the two 
traction systems. Counsel for the Metropolitan and Interborough 
interests are still at work on the details of the merger. They 
are engaged at present in the preparation of the necessary legal 
papers. It was said recently that this work will probably be 
completed early this month. 


CENTRAL MASSACHUSETTS ELECTRIC.—tThe sstock- 
holders of the Central Massachusetts Electric Company at their 
annual meeting received the following report showing total in- 
come of $42,480 as compared with $46,235 in 1904. The net was 
$4,450 as compared with $8,397. The balance sheet follows: 











Assets— 
Land, water-power and buildings............. $126,227.68 $126,227.68 
Machinery—steam and electric............... 74,867.72 74,806.00 
ee eR ee Serer ee 128,038.78 125,944-95 
Cash and accounts receivable ............06- 20,261.87 12,659.63 
Manufactures—material, etc. ..........eeeee- 8,434.62 4,548.7 
PE Fe feted aod Re Rua oe Caan ee ee 30,000.00 30,000.00 
NN. fig. a apes Ra wn PA ae ae ED Ble $387,830.67 $374,187.04 
Liabilities— 
 REUEEEST TEPC PC RTT eee Tore $150,000.00 
EP OT CPt Ere tree eee 150.000,00 150,000.00 
RRs OR ee oe Sao nc sat ilye he ehes aan 60,000.00 49,720.77 
PCIE ORNS i cc aak'c uh 00's py AROS ARRAS ae 4,599.14 6,143.16 
AGETGOG CANES Gnd Miterest.c.. ce ccscacecccess 4,650.75 4,193.10 
I re, oe aa eee gsae eras ean 18,580.78 14,130.01 
NS nia s Saket ada hale on ns Sales eA SES $387,830.67 $374,187.04 


RANGE OF PRICES.—The year 1905 was an extraordinary 
one in many respects as to industrial and electrical development. 
The ups and downs of the stock market were extreme and sur- 
prising, and it would exceed the ability of any expert to explain 
them in all their details and vicissitudes. For example, the 
highest point of the American Telephone & Telegraph Com- 
pany was 147, but it closed the year at 140. The highest point of 
General Electric was 192, but it closed at 177. The highest point 
of Allis-Chalmers was 68 and it closed at 6134. The highest 
of Westinghouse Electric preferred was 197 and it closed at 
18714. The highest of Western Union Telegraph was 95% 
and it closed at 9334. These are typical electrical securities, and 
the range indicated would show that there is no undue expan- 
sion or inflation, and that 1906 might easily see every one of 
these low quotations forgotten and every one of the high points 
made firmly good. 


DIVIDENDS.—The directors of the New York & New Jersey 
Telephone Company have declared the regular quarterly dividend 
of 114 per cent and 1 per cent extra. Directors of the United 
Traction Company of Pittsburg have declared a dividend of 2% 
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per cent on the preferred stock, payable, January 20. The Phila- 
delphia Company directors have declared the regular quarterly 
dividend of 1% per cent on the common stock, payable February 
1. Directors of the Garvin Machine Company have declared the 
usual dividend of 3% per cent on the preferred stock, payable 
January 1. Directors of the E. W. Bliss Company have declared 
the regular quarterly dividends of 2% per cent on the common 
stock and 2 per cent on the preferred stock, payable January 2. 
The directors of the Hudson River Telephone Company have de- 
clared a regular quarterly dividend of 1% per cent, payable 
January 15, 1900. 


CUMBERLAND TELEPHONE.—The Cumberland Telephone 
& Telegraph Company reports for November and 11 months, as 
follows: 


























. 1905. 1904, Changes. 
November rose «0. .06.0005. $426,305 $362,043 Inc. $64,262 
ROUGE. cavcestibecetsaces 246,503 209,581 Inc. 37,012 

_AOVOMNES NOE ossccesccee $179,712 $157,462 Inc. $27,250 
Charges and taxes.......... 30,673 25,821 Inc. 4,852 

_ November surplus ........ $149,039 $126,641 Inc. $22,398 
Eleven months gross........ $4,222,761 $3,654,356 Inc, $568,405 
BD sup bvaduweces Venter 2,387,207 2,177,217 Inc. 409,990 

Eleven months net ....... $1,635,554 $1,477,139 Inc. $158,415 
CONE eaadevecuracbcdevens 264,284 240,733 inc, $23,551 
Eleven months’ surplus . $1,371,270 $1,236,406 Inc. $134,864 


BELL TELEPHONE OF BUFFALO.—The Bell Telephone 
Company of Buffalo has decided to increase its outstanding stock 
to the extent of $1,210,000. The new stock will be issued to 
stockholders at par in the proportion of one share for every five 
shares of their present holdings. The right to subscribe for 
this new stock expires on January 20, 1906. Payment for stock 
subscribed for is to be made on February 20, 1906. The company 
has 43,812 stations as compared with 36,611 in 1904 and for elev- 
en months shows a gross of $1,279,136, as compared with $1,- 
239,212 for the whole of 1904. The present stock outstanding 
is $6,050,000, which is more than represented in the plant and 
real estate. 


NATIONAL LEAD STOCK.—The offering of $3,000,000 in 
the new preferred stock of the National Lead Company for sub- 
scription is regarded as part of the plan for the purchase of the 
United Lead Company. This stock, which is offered to stock- 
holders of record at par in the proportion of one share for every 
ten of their holdings, is part of an issue of $10,000,000 common 
and $10,000,000 preferred authorized last June. The $3,000,000 
cash obtained by the sale of the stock will be used as additional 
working capital. There will remain in the treasury available 
for the purchase of the United Lead Company, $7,000,000 more 
of the preferred stock and $10,000,000 in common stock. 


MEXICAN "POWER & LIGHT.—The second annual general 
meeting of the Mexican Power & Light Company showed that 
the company was now delivering power from its big electrical 
plant at Necaxa into the City of Mexico. The report of the 
general manager stated that the demand for power in Mexico 
would always be in excess of the company’s supply. The old 
board of directors was re-elected with James Ross, president; 
J. H. Plummer, F. S. Pearson, New York, and F. L. Wauklyn, 
vice-president. The plant at Necaxa and in the City of Mexico 
was recently described and illustrated in these pages. 


MICHIGAN TROLLEY SYSTEM.—It is announced that a 
syndicate composed of James R. Elliott, of Lansing, Mich., and 
Myron W. Mills and George T. Moore, of Port Huron, has ac- 
quired a controlling interest in the Battle Creek-Kalamazoo In- 
terurban Trolley Line, as well as in the lines in Battle Creek and 
Kalamazoo City. This gives the syndicate control of 193 miles 
of city and interurban fines in the interior of the State. The 
lines now connected by a number of projected extensions are 
to be reorganized as the Michigan United Railways Company. 
Lansing will be the center of the new system. 


B. R. T.—The earnings of Brooklyn Rapid Transit show a 
gain in five months in the net of $739,000 and $726,000 in the 
surplus. The lighting and power business in Brooklyn has also 
been very good during the fall and Christmas season. 


KINGS COUNTY STOCK.—The New York State Light- 
ing Commission has approved of the increase of the capital stock 
of the Kings County Electric Light & Power Company from 
$5,000,000° to $8,200,000. 

CHICAGO EDISON is growing very rapidly, and it is report- 
ed that an early addition of 15 per cent to the present capital 
stock will be made for extensions and improvements. 
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General News. 


SAN FRANCISCO, CAL.—The negotiations for the purchase of the 
Mutual Electric Light Company by the consolidation to be known as the 
Pacific Gas & Electric Company have not been successful, there being a 
strong element in the smaller company that is disposed to hold out for $30 
more a share instead of the $20 offered. 

LOS ANGELES, CAL.—The Pacific Light & Power Company has award- 
ed the Allis-Chalmers Company the complete contract for its Rodondo 
steam-driven electric plant, which is to be constructed from the foundations 
up and turned over ready to run, the price being $400,000. There will be 
two twin vertical-horizontal cross-compound Reynolds-Corliss engines, of 
the Manhattan type, direct-connected to two Bullock 5000-kw, three-phase, 
16,500-volt, s5o-cycle generators of the fly-wheel type. Stirling water-tube 
boilers aggregatirig 10,000 hp., a salt-water condensing system, and all 
the latest steam refinements will be included. Fuel oil will be supplied to 
storage tanks by a short pipe line from steamers. Electric power will be 
furnished to the sub-stations of the extensive Huntington system for light- 
ing and railway purposes. 

SAN FRANCISCO, CAL.—A contract has been made between the Cali 
fornia Gas & Electric Corporation and the Northern California Power Com- 
pany providing for the purchase by the corporation of all the surplus power 
which the power company may have up to 5000 hp. The contract provides 
for the construction by the power company of a 66,000-volt line from its 
Volta power house, near Shingletown, to Chico, some 7o miles in length, 
at which point delivery of power will be made to the corporation. Al- 
though the country served by the power company is developing a good 
market for electric power, which is rapidly increasing, the plants of this 
company can supply a considerable amount of power in excess of the 
present demand in its immediate territory. The inauguration of new enter- 
prises of various kinds will, without doubt, before long cause a demand 
for all of this power, but ip the meantime a source of income is being 
lost. The territory covered by the California Gas & Electric Corpora- 
tion is so large and its industries so varied that the power market has 
developed very rapidly, so rapidly that even the large productive power of 
that corporation have been taxed to the utmost, and new plants are now 
being built to provide for the increasing demand for power in that terri 
tory. 

ROCKVILLE, CONN.—There is a probability of the utilization of the 
Rockville and the Stafford Springs electric light plants to provide both 
day and evening service. The plan is to have the plant at Stafford Springs 
provide the day service for both places, as there is an excellent water 
power available there for that service, and the Rockville plant for both 
during the night. Orders have been placed for new equipment to im- 
prove the latter plant, and it is believed that the double service will be 
inaugurated before long. 

STREATOR, ILL.—The Illinois Light & Traction Company has voted 
to increase its capital stock from $400,000 to $1,500,000. 

EAST ST. LOUIS, ILL.—At the Council meeting, held December 26, the 
Mayor was authorized to have an ordinance drawn up annulling the fran- 
chise of the Illinois Illuminating Company. This company was granted a 
franchise over the streets two years ago, and has tried to hold the privilege 
by keeping five arc lamps lighted in various parts of the city. 

CHICAGO, ILL.—Mayor Dunne, in forcing his fight for a reduction 
in the price of electric light and power, has detailed City Electrician Car- 
roll to collect information regarding the selling price of electric light in 
other cities, and also the cost of production and distribution. He will 
also investigate the cost of the erection of a plant and the installation 
of equipment. 

NEW ORLEANS, LA.—The Board of Trade has had in hand an in- 
vestigation of the subject of deficient electric wiring, and will make 
a report on the subject soon, with recommendations as to supervision and 
control. 

LACONIA, ME.—The work of wiring the Pepperell and Laconia mills 
for electric illumination in place of gas, which has been used for many 
years, is well on towards completion, and soon the entire plant of the 
big Pepperell concern will be lit up by hundreds of incandiescents. The 
wiring in the Pepperell division has been completed and the crew of the 
York Light and Heat Company, which will furnish the electricity, is now 
at work in the Laconia division. 

LEOMINSTER, MASS.—The switchboard for the Leominster Electric 
Light & Power Company has arrived and an electrician from the [ort 
Wayne Electric Company, Fort Wayne, Ind., is erecting it. 

WEST MEDWAY, MASS.—The electric light company has practically 
completed its work of construction. Many of the back streets which have 
never had the benefit of lights are now brilliantly illuminated. 

BOSTON, MASS.—At the final meeting of the City Council for 1905 the 
order to refer to the people the question of whether or not the city should 
own its own electric lighting plant was rejected by a vote of 42 to ro. 

NORTH BROOKFIELD, MASS.—The electric light plant recently in- 
stalled in the factory of the Indian Orchard Flax Company has been put 
in operation, and it is probable that the service will be extended to 
several private residences. 

WARE, MASS.—The Ware Electric Light Company is running its plant 
night and day for one week in order to determine the cost of a 24-hour 
service as compared with a night schedule only, and to get some idea of 
support a continuous service. 


the business necessary tc 
WORCESTER, MASS.—One of the problems which will confront the 
mew City Council during the year 1906 will be the question as to whether 
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the city shall continue to pay $22,000 a year to the Worcester Electric 
Light Company as is done now for the lighting service. 

MARLBORO, MASS.—On and after January 1 the machinery at the 
power station of the Marlboro Electric Company will run 24 hours per 
day. Notices to this effect will soon be transmitted to customers. Since 
October 10 the company has found it necessary to operate its equipment 
continuously. 

SUNDERLAND, MASS.—The Sunderland Electric Light Company has 
made arrangements to purchase power of the Amherst Gas Company, of 
Amherst. The Sunderland Company has been in operation for a year and 
now finds it more economical to procure current from Ambherst than to 
maintain its own generating plant. , 

WEST SPRINGFIELD, MASS.—The citizens at a recent town meeting 
voted not to make a new five-year contract with the United Electric Com- 
pany for street lighting, and as the matter now stands lights will be 
furnished under the terms of the three-year contract, which was renewed 
last year with the understanding that the same rates could continue if 
the town so chose until December, 1906. 

GREENFIELD, MASS.—The Greenfield Electric Light & Power Com- 
pany has announced that a discount of 10 per cent is to be allowed to 
subscribers who have monthly bills of $1.50 or over, beginning with bills 
for December service, if bills are paid before the roth of the following 
month, The rent of meter, which has been 41 cents per month, will only 
be charged where the bis are under $1.50 per month. 

STONEHAM, MASS.—The People’s Gas & Electric Company, of which 
M. A. McElroy is treasurer, has filed its certificate showing the following 


statement for the year 1905: 


OGL GRRE. coc oes «wate s ve $5,000 COMA BIBER 65 555k 6:6 é ded ors $10,000 
Cash and debts receivable.. 1,772 PE, cede st ucxus Ss cescecads 2,186 
Manufactures and merch... 3,205 
PROGS OHO JOMBs 06 3o cb 6055. 2,209 

nt Ere rer rere rrr rr .. -$12,186 [freer er ere ree $12,186 


HAVERHILL, MASS.—Superintendent of Street Lights Moore has 
submitted his annual report to the city council, the report covering the 
year ending Nov. 30. The report shows that the street lighting depart- 
ment cost $35,079.28 for the year. There are at present 203 arc lights in 
the city, 252 naphtha lights and 228 gas lights. The electric lights cost 
the city $20,657.99, the gas lights $4,193.74, and the naphtha lights 
$8,798.55. During the 12 months ending Nov. 30, four new arc lights 
were added, five new naphtha lights and three new gas lights. 

MINNEAPOLIS, MINN.—In investigating the proposition of establish- 
ing a municipal lighting plant at the old pumping stations, the City Engi- 
neer has found that the city really owns or controls nine mill-powers, 
and thereby controls enough water power to operate 540 arc lights and 
many more incandescent lights. Three of the mill-powers belong to the 
East Side station and six to the West Side station. 

BOWLING GREEN, MO.—The Pike County Electric Light & Power 
Company has increased its capital stock from $7,400 to $10,000. 

LONG ISLAND CITY, N. Y.—Comptroller Grout has paid to the New 
York & Queens Electric Light & Power Company half of its claim against 
the city for light supplied in Queens borough in 1903 and 1904. The amount 
paid was $167,888 to the Queens Company and on the same terms $16,242 
was paid to the Bronx Illuminating Company. The New York City 
lighting companies have been treated with equal indifference and injustice. 

ROCHESTER, N. Y.—The Rochester Railway & Light Company has 
completed the construction of the new headgates which have been under 
way the past five months. This improvement has been made at an expen- 
diture of nearly $50,000, but renders possible an almost absolute control 
of the water flow above the generating plant. Each gate, of which there 
are nine, is a massive steel dam in itself, and is raised or lowered by means 
of a windlass which runs over a track laid at the top of the headworks. 


SYRACUSE, N. Y.—The assessments committee of the Common Council 
has decided to report favorably upon the petitions of the Syracuse Elec- 
tric Light and Power Company and the Syracuse Gas Company for the 
remission of a portion of the franchise taxes paid during the last five 
years, The amount to be remitted is about $13,000, including interest. 
The courts decided some months ago that these corporations, like others, 
were entitled to a 15 per cent reduction because thy were assessed at 100 
per cent on franchises, while other properties were assessed at about 
85 per cent. 

ROCHESTER, N. Y.—There is a dispute over the lighting contract for 
the twenty-first ward, which comprises the village of Brighton annexed 
to the city last spring. The village Board previous to the annexation 
having let a contract to the East@rn Monroe Lighting Company to light 
the village for five years beginning January 1, 1906, at which time the 
village’s old contract with the Rochester Gas & Electric Company expired, 
a franchise was granted to the former company to supply electricity for 
heat, light and power purposes. The Rochester Company, however, claims 
that its contract with Brighton does not expire until July 25, 1907. The 
matter will probable be brought before the courts. 

SPRINGFIELD, OHIO.—The committee on lighting streets shows an 
appropriation of $70,000, receipts of $348 and a balance of $680. Forty-two 
are lights have been installed and four discontinued. Twenty series incan- 
descent lights have been installed. The department now has 987 are and 63 
series incandescent lights. Of the are lights, 100 are fed from the under- 
ground service. The department has bought a Knox automobile, which has 
covered a total distance of 2513 miles since its purchase. Appropriations 
and receipts have increased since 1897 from $53,003 to $79,349. The report 
gives a list of the new are lights installed and an inventory of the property 


and stock in the hands of the committee. 
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ASHLAND, ORE.—The Ashland Electric Light & Power Company, 
which supplies Ashland with light and which is owned by California capi- 
talists, has made a proposal to dispose of its entire holdings to the city, 
including franchise, poles, lines, machinery, etc., for a sum approximating 
$65,000, and has given the city a 15-day option to accept or reject. 

ELIZABETHTON, TENN.—The Elizabethton Lighting & Power Com- 
pany has applied to the secretary of state for permission to increase its 
capital stock, and to change its name to the Doe River Lighting & Power 
Company. 

READSBORO, VT.—A plant is being installed here by the Berkshire 
Electric Company, of North Adams, Mass., which will furnish current for 
lighting the streets, stores and some of the residences of the town. The 
plant will be operated by a gasoline engine. 

RITZVILLE, WASH.—Philip Rowe, of Seattle, has completed a deal 
for the purchase of the Ritzville Electric Light & Power Company’s plant 
for Seattle capitalists, thé consideration being $50,000. Contracts have 
been placed with the Hallidie Machinery Company, of Seattle, for a com- 
plete steam power plant, embracing the most modern apparatus, for elec- 
tric lighting purposes. It is designed to double the present capacity of 
the plant, and then enlarge it in accordance with the growth of the town. 
Contracts for a new brick power house were let in Ritzville. 

MONTREAL, QUE.—From the shareholders’ standpoint, the recent meet- 
ing of the Mexican Light & Power Company in this city was a very satis- 
factory one. Mr. F, L. Wanklyn, the vice-president, was enthusiastic over 
the success of the electrical plant at Necaxa and gave the shareholders 
present all the information he could concerning the operations of the com. 
pany. He explained that the new plant has been subjected to the severest 
tests, which terminated satisfactorily. While only one unit is now in opera- 
tion, two additional units of 6,000 hp each will in all probability be running 
by February 1. The entire board of directors was re-elected, with Mr. 
James Ross as president, F. L. Wanklyn, J. H. Plummer and F, S. Pear- 
son, vice-presidents. 

THREE RIVERS, QUE.—An important deal has been concluded in 
this city, by which the North Shore Power Company has sold its electric 
power plant and privileges to the Shawinigan Power Company. The con- 
sideration for this valuable franchise is $300,000. The North Shore Com- 
pany has been in operation for many years and furnishes all the electric 
fight used by the city and power is also furnished to manufacturers. The 
power house is situated on the Batiscan River, 18 miles from the city. 
The city gave this company exclusive right for twenty years to furnish 
electric light and power to Three Rivers. Ten years of this franchise 
have expired. The Shawinigan Company will bring its power from the 
plant at Shawinigan Falls, about 21 miles distant. 


> 


Construction News. 


ENSLEY, ALA.—The Birmingham Railway, Light & Power Company 
has purchased a site and will erect a new station here, 





PRESCOTT, ARK.—The Prescott Power & Light Company has sustained 
a heavy fire loss, but the exact extent of the damage has not been ascer- 
tained as yet. 

FORREST CITY, ARK.—At the plant of the Forrest City Ice & Power 
Company the foundation has been laid for a new too-hp boiler, and ad- 
ditional machinery will also be installed. The plant will probably be en- 
larged materially during the coming year. 
as the Globe Electric Light & Gas Company. It will have $200,000 capital, 

GLOBE, ARIZ.—A new corporation has been formed by N. L. Amster, 
of Boston; J. N. Porter, president, and S. F. Sullenberger, cashier, of 
First National Bank, and N, C. Cottee and D. James, the latter two being 
the present owners of the electric light plant, which proposes to manu- 
facture gas and increase the capacity of the present plant. Mr. Amster 
is president of the new company, which is called the Globe Electric Light 
& Gas Company, 

ESCONDIDO, CAL.—The Council has granted a franchise to Hugh T. 
Duff to operate an electric plant. 

CRANE VALLEY, CAL.—It is expected that the large power plant 
which is being constructed at this point by the San Joaquin Power Com- 
pany will be ready to furnish electric power by February 15. A. G. Wishon 
is manager of the company. The power will be principally utilized for 
irrigation purposes. 

LOS ANGELES, CAL.—Plans are under consideration for the erection 
of am electric plant at Needles. An electrical engineer named Monteverde 
has been engaged on the project. The plant is to be operated by steam 
power. Oil will be shipped from Bakersfield or Los Angeles, and it is said 
that the Santa Fe has agreed to deliver it for $1 a barrel. 

MARYSVILLE, CAL.—The Marysville-Nevada Development Company, 
composed of prominent men of Yuba, Nevada County, San Francisco, San 
Jose and Sacramento, has surveyors in the field running lines for a large 
canal from the “‘Narrows’”’ of the Yuba River to a point 15 miles distant. 
In connection with this scheme a power plant and dam will be built. 


YREKA, CAL.—The Siskiyou Electric Power Company has completed 
the purchase of 1,500 acres of land, securing the riparian rights at the 
Horseshoe Bend, on the Klamath River, 12 miles above Klamathon, on the 
Southern Pacific Railroad. A survey of the ditch line has just been com- 
pleted, with the result that there will be secured 132 ft. fall with 100,000 
ins. of water, which will develop some 50,000 additional horse-power. 

LOS ANGELES, CAL.—H. E. Huntington will invest $3,500,000 in 
electric power plants. This will include the $800,000 plant at Redondo, 
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which will go up at once. “wo others will follow at different places on 
the coast, one of which will probably be at Long Beach. The three plants 
will give approximately 50,000 horse-power, almost doubling what Mr. 
Huntington has at his disposal now in his various plants in this city, 
at Kern River and the San Gabriel. 

NEVADA CITY, CAL.—The South Yuba Water Company, which is a 
subsidiary corporation of the California Gas & Electric Corporation, has 
made arrangements to install immediately a new electric power plant on 
Deer Creek, which will take the water from the big tunnel in the You Bet 
ditch to a point near the old Cooper sawmill, where the water can be 
used under a pressure of 600 feet and a large amount of electric power 
generated. The company has arranged to purchase the timber lands for- 
merly known as the F. & H. L. Cooper property of 800 acres for a power 
site and rights of way. All of the water used at the mines of Nevada 
City and Grass Valley will first be used for electric power at this new 
plant, as well as a portion at the Rome power house, 

PAONIA, COL.—It is reported that the citizens propose establishing 
an electric light plant. 

FORT COLLINS, COL.—The City Council has passed an ordinance 
granting permission to the Citizens’ Electric Light, Power & Manufacturing 
Company, represented by J. W. Gillespie, of Denver, to construct a plant 
here and do a general electric business. 

TORRINGTON, CONN.—The Torrington Electric Light Company is 
planning to make sundry additions to its plant on East Branch Street. 

GROTON, CONN.—Work has been commenced on the foundation of 
the two buildings for the new power house and boiler house to be con- 
structed on the borough property on the river front. 

WEST CANAAN, CONN.—The Berkshire Power Company has been 
putting in a larger transformer. Ives & Peirce and C. H, Pease expect 
to put in electric motors. 

DANBURY, CONN.—The Danbury and Bethel Gas and Electric Light 
Company is installing 17 electric motors in the new factory of the Peck 
Fur Company. Fourteen of these motors are now in place, and besides the 
other three which are to be set up immediately, there will be two more, 
and possibly four, a little later. Each large machine in the factory will 
be run by a separate motor, direct connected. 

SUFFIELD, CONN.—The Consolidated Railways Company has under 
consideration the advisability of changing the power house of the village 
water company at Suffield from a complete generating plant to a sub- 
station. The proposed change involves a high-tension line from the power 
house of the Springfield Street Railway Company to the Suffield Company’s 
power house, the elimination of the steam-generating facilities and engines 
of the Suffield plant and the installation of a rotary converter at the 
Suffield end. 

EDGEWOOD, GA.—The authorities are considering the feasibility of 
floating $15,000 worth of bonds for municipal lighting purposes, It is the 
intention of the town to build an independent lighting plant. 

SANDPOINT, IDAHO.—D. W. Cassedy, of Spokane, Wash., is about 
to petition the City Council for an electric light franchise and also for a 
franchise for a water system for Sandpoint, It is also reported that T. J. 
Humbird of the Humbird Lumber Co., of Sandpoint, is about to petition 
the city council for an electric light franchise. 

MACOMB, ILL.—A committee of three has been appointed to confer 
in the matter of building and installing a lighting plant for the city. 

COFFEEN, ILL.—C. F. Edwards will present to the village board at 
its next meeting a petition asking for a 20-year electric light franchise. 

CHICAGO, ILL.—The Citizens’ Gas & Electric Company, of Chicago, 
has been incorporated with a capital stock of $800,000, to acquire gas 
and electric light plants and to furnish heat, light and power from same 
to corporations and municipalities. 

CHAMPAIGN, ILL.—Articles of incorporation have been filed by the 
Edwardsville Light & Power Company, with a capital of $5,000. George 
Mat‘is is among those interested in the company, which purposes estab- 
lishing a plant for light, heat and power. 

MOLINE, ILL.—A rumor arising from the construction of the ditch 
and dyke along Rock River is to the effect that the reported purchasing 
of farmland is for the purpose of securing a site for the erection’ of a 
power plant which shall furnish power for operating an interurban system 
in this vicinity. 

ARCADIA, IND.—John Allen Shunk has been granted a franchise for 
the establishment of an electric light plant here. 

WALKERTON, IND.—At a recent election held in this town it was 
voted to construct and install an electric light and power plant. Bids will 
be asked as soon as the plans are approved. The Town Clerk has the 
matter in hand. 

AURORA, IND.—The Indiana Public Service Company has been in- 
corporated to build and operate an electric light and water works plant in 
Aurora. The capital stock is $200,000. The directors are O. M. Hubbard, 
D. J. Hauss, R. W. Nelson and F,. B. Shults. 


LOGANSPORT, IND.—The Andrews town council has granted a 25- 
year franchise to the Andrews Light & Water Company for the construc- 
tion and operation of an electric line from the middle of that village to 
the station on the Fort Wayne Valley Traction Line across the Wabash 
River. 

ATOKA, I, T.—The capacity of the local electric light plant is to be 
increased, which will necessitate the installation of new machinery. 

TAHLEQUAH, IND. TER.—The Tahlequah Light & Power Company 
has been incorporated with a capital of $30,000. The incorporators are: 
R, E. Cook, J. H. Dill and C. W. Turner. 
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WELEETKA, I. T.—The plant of the Weleetka Electric Light & Power 
Company has been destroyed by fire, entailing a loss of $30,000, Prepara- 
tions are being made for rebuilding the plant at once. 

ANADARKO, I. T.—The council is considering the proposition of is- 
suing $5,000 bonds to extend and improve the present electric light sys- 
tem. The question will probably be submitted to a vote of the people for 
decision. 

COUNCIL BLUFFS, IA.—C. S. Schurigg, in charge of the Omaha 
office of the Nebraska Electric Company is negotiating for a franchise to 
install a lighting system in Council Bluffs. 

KEOKUK, IA.—Plans for the proposed water power dam, lock and 
dry lock have been submitted to River Engineers Col. C. S. Riche, of 
Rock Island, and Maj. M. Meigs, of this city. If they approve the 
plans, they will then be placed before the War Department for final ap- 
proval. 

HAYS CITY, KAN.—The Hays City Electric Light Company has been 
incorporated with a capital stock of $12,000. 

BELLEVILLE, KAN.—It is probable that a municipal electric lighting 
plant will be installed here at a cost of about $20,000, 

LOUISVILLE, KY.—City officials are making a thorough investigation 
of the lighting system. Without the semblance of a contract, the city pays 
the Louisville Gas Company $84 a year for each of its arc lights, number- 
ing from 1,888 to 1,900 and amounting in all to over $150,000 annually. 
A. E. Richards, City Attorney, has been assigned to an investigation of 
a contract and to draw up plans for the lighting system next year. 

DEXTER, ME.—N. Curtis Fletcher is planning to erect a new plant for 
furnishing this village with lights. 

DEXTER, ME.—The Dexter Electric Company has completed the pur- 
chase of a site for a new power plant. <A spur track can easily be built 
so as to deliver coal in the bunkers to be erected in connection with the 
power house. 

FORT FAIRFIELD, ME.—The proposition of utilizing the power at the 
Aroostook Falls, to be developed by the Maine & New Brunswick Elec- 
trical Power Company, was discussed at a recent citizens meeting of the 
Board of Trade. 

PATTEN, ME.—The members of the Patten Hotel Company, Messrs. 
Carpenter, Quincy, Curan, Smith and Kellogg, have decided to erect an 
electric lighting plant to furnish lights for the Patten House, and their 
own private residences in the village. 

DEXTER, ME.—A committee has been appointed to investigate the elec- 
trical situation and determine what would be best, to purchase power or 
establish a plant for furnishing electric lights. The committee comprises 
F. J. Gerry, Edwin Bunker, W. L. Fay, L. W. Jose and A. J. Cobb. 

PRESQUE ISLE, ME.—The prospect of the early success of the scheme 
for the development of the Aroostook Falls water power is every day grow- 
ing brighter. More than $10,000 has been subscribed to the stock of this 
enterprise. The chances are that but little difficulty will be met with in 
getting the desired subscription, the limit of which is but $50,000. 

BREWER, ME.—A hearing will be granted the Bodwell Water Power 
Company by the Brewer City Council on the company’s petition to erect 
poles and string wires over the Lambert and Green Point roads in the 
back part of the city to deliver current from the new plant now being 
erected in Milford and Old Town to Ayer’s mill in South Brewer. 

PORTLAND, ME.—To meet the demands of a rapidly increasing busi- 
ness the Portland Lighting and Power Company, is making plans for the 
erection of a large up-to-date power plant to be built in Portland or in 
the suburbs. The company has engaged a Boston architect and engineer 
to prepare the plans and as soon as the frost is out of the ground in the 
spring will commence work. The power station is to be operated by 
steam and is to serve as an auxiliary for the water power plant which 
the company has operated at North Windham for several years. At 
the time the company commenced business the steam electric lighting plant 
at Woodfords owned by the Deering Light and Power Company was 
purchased by the Portland Company, and has ever since been used as an 
auxiliary to the North Windham plant. It is planned to have a building 
just four times as large as the Woodfords auxiliary station, to build a 
two-story brick building, 90 x 100 feet, and to equip it with all the 
most modern apparatus, When completed the station will be equipped 
with sufficient machinery and dynamos to develop 1,000 hp. The General 
Electric Company is to furnish the machinery. 

BALTIMORE, MD.—Preparatory work has been commenced on the 
project for harnessing the Susquehanna Falls and River for an electric 
generating plant to supply power to various towns and cities. A dam is 
to be constructed across the river at McCall’s Ferry. It is stated that the 
cost of the work will be about $8,000,000. J. T. Allen, of New York, 
N. Y., is general manager and engineer in charge of the construction. 
Bertron, Storrs & Griscom, of New York, N. Y., and Lee, Higginson & 
Co., of Boston, Mass., are reported to be among the parties interested in 
the project. 

GREENDALE, MASS.—Contract has been awarded for an addition to 
the power house of the Morgan Spring Company in Greendale. 

PITTSFIELD, MASS.—The Pittsfield Street Railway Company is ar- 
ranging to erect a new power house, the plans for which are nearly com- 
pleted. 

SUNDERLAND, MASS.—The electric light company has decided to 
stop generating its own current and buy it of the Sunderland and 
Amherst electric road, 

LOWELL, MASS.—Municipal lighting was favored by the Board of 
Aldermen at the last meeting, and an order of inquiry on street lighting 
was transferred to the next city council. 
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SPRINGFIELD, MASS.—Efforts are again being made by the Hampden 
Electric Company to incorporate for the purpose of utilizing the water 
power of Little River, which is claimed by both Springfield and Westfield. 

CHICOPEE, MASS.—Among the Mayor’s recommendations are that 
the cities and towns of the State unite to repeal certain sections of the 
municipal lighting law and secure a more liberal law in regard to munici- 
pal bonding. 

CARYVILLE, MASS.—The Medway Electric Light & Power Company 
has petitioned for the privilege of installing electric light systems in Cary- 
ville and Bellingham, and it is probable that the service will also be 
extended to North Bellingham. 

LEOMINSTER, MASS.—Among other improvements under way by the 
Leomins‘er Electric Light & Power Company is the erection of new poles 
for almost its entire system. Two carloads of poles have already ar- 
rived from North Carolina and the poles are being set. 

PITTSFIELD, MASS.—Judge Slocum, trustee for the Wendell hotel 
property, has bought the discarded electric plant of the Eaton-Hurlbut 
Paper Company, which has given way to the system just established by 
that corporation. The hotel elevator is to be overhauled by the Otis com- 
pany and the changes will represent an outlay of about $2,000. 


DUXBURY, MASS.—The town of Duxbury is soon to have its streets 
lighted by electricity. A company of local men has been formed, and the 
selectmen will grant the location for poles and wires in a short time. A 
power plant will be erected in the town, but it is understood that for the 
first few months the current will be furnished by a Plymouth company. 


NORTH ADAMS, MASS.—The recent petition of the Hoosac Valley 
Street Railway Company for authority to furnish power to and make an 
operating contract with the proposed Bennington and North Adams road 
will probably mean extensive changes in the local power plant. The 
road at present is operated on direct current. It is probable that an alter- 
nating-current system will now be installed. 

HADLEY, MASS.—The Connecticut Valley Street Railway Company 
contemplates establishing a new power plant at this place. The plant 
will be equipped with high-tension machinery and the old one will be 
retained as an auxiliary. The work of erecting the new wires between 
Northampton and Hadley and Greenfield is progressing rapidly. It is 
planned to obtain a great deal of the power for the cars from the Green- 
field electric light plant, which is run almost entirely by water, thus 
lessening the cost of power. 

SHEPHERD, MICH.—R. E. Shotwell, of Linden, has been in Shepherd 
recently looking over the prospects for an electric lighting system. He 
made a proposition for street lighting on the basis of twelve lights at $60 
per light per year. The lights now in use cost about $50 each per year 
and are unreliable and unsatisfactory. 

PIPESTONE, MINN.—The Council is talking of establishing a municipal 
electric light system, 

ST. PAUL, MINN.—The West Side Power, Heat & Light Company has 
been incorporated with a capital of $50,000. 

DULUTH, MINN.—It is stated that an ordinance has passed the first 
reading in the Council appropriating $200,000 for improvements to be made 
to the water and light service in the second, third and fifth wards. This 
sum includes $75,000 for supplemental pumping machinery and minor needs. 

BURLINGTON JUNCTION, MO.—Henry Williams is interested in in- 
stalling an electric light plant here. 

OZARK, MO.—S. S. Bronson, with others, has filed articles of incor- 
poration for the Water Power-Light Company, the capital stock being given 
as $15,000. 

GRAND ISLAND, NEB.—This city contemplates establishing an electric 
light plant in connection with the water works. 

GRAND ISLAND, NEB.—The Grand Island Electric Light Company 
is considering the matter of installing an entirely new plant. 

ALLIANCE, NEB.—The Alliance Electric Company, having a capital of 
$50,000, has been organized by R. J. Walker and others, and articles of 
incorporation have been filed. 

SEARCHLIGHT, NEV.—Francis Ormond intends installing a pumping 
plant for the water system, an ice and cold-storage plant and a power plant. 

RENO, NEV.—The Northern Electric Company, of which Henry A. 
Butters is president, has decided to issue $6,000,000 bonds for construction 
purposes. 

WEST POINT, N. Y.—Bids will be received by the Quartermaster 
at West Point until February 1 for the erection of a power house. 

ST. JOHNSVILLE, N. Y.—Roth & Engelhardt, proprietors of the 
Peerless Piano Player Works, are interested in the establishment of an 
electric light plant here. 

THERESA, N. Y.—It is reported that the Theresa Light Company has 
been granted a franchise to establish an electric light plant to be owned 
and operated by the village. 

BROOKLYN, N. Y.—The State Commission of Gas and Electricity, at 
Albany, on Dec. 29 authorized the Kings County Electric Light & Power 
Company to increase its capital from $5,000,000 to $8,200,000, a portion of 
this increase to be used to equip and make improvements in its plant 
during the year 1906. 

GREENWICH, N, Y.—Bids will be received until February 7 by the 


Village Board of Trustees for furnishing material and lighting the streets 
and two engine houses for a period of either one or five years from 
July 1, 1906; the streets to be lighted with 50 electric arc lamps of 2,000 
cp each from sundown to sunrise. S. J. Tefft, Village Clerk. 


SARANAC LAKE, N. Y.—The Paul Smith’s Electric Light & Power 
Company, of Saranac Lake, which has pending before the State River Im- 
provement Commission application for authority to build reservoirs on the 
Saranac River to flood 400 acres of State lands, has applied to the State 
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Gas Commission for authority to transact business and to issue $100,000 
stock. The company offers to build the dams to store water without expense 
to the State. The directors include: Phelph Smith and Arthur B. Baker, 
of Paul Smiths, and John M. Cantwell, of Malone. 


DUNN, N. C.—The new electric light plant, owned and operated by the 
town, has recently been put into successful operation. 


NILES, OHIO.—The Star Electric Company, of Niles, has been incor- 
porated with a capital of $10,000 by James P. Gilbert, W. H. Pritchard, 
and others. 

XENIA, OHIO.—The Citizens’ Light & Power Company was recently 
organized and incorporated by P. H. Flynn, F. B. Dress, Walter L. Koch, 
J. M. Dillon and A. W Tresire. The company is capitalized at $20,000. 

COLUMBUS, OHIO.—William Wilcox, superintendent of the electric 
light plant, has recommended to the Board of Public Service improvements 
to the plant, including the installation of 4 turbo-generator, at an estimated 
cost of $83,000. 

MARYSVILLE, OHIO.—The Marysville Light & Water Company ex- 
pects in the near future to add a new engine to its equipment, which 
may be of the turbine type. The company will also install a direct-con- 
nected dynamo to supply a commercial lighting circuit. 

GEARY, OKLA.—The Geary Light, Power & Ice Company has been in- 
corporated with a capital of $15,000 by J. J. Robb, Charles F, Dyer, and 
others. 

BAKER CITY, ORE.—The Eagle River Electric Power Company has been 
incorporated with a capital of $500,000, by Frank W. Paine, James K. 
Romig, John E, Bingham and others. The company’s principal place of 
business will be at Baker City. 

PORTLAND, ORE.—The Cascade Power Company is seeking to secure 
an electric lighting franchise from this city, and as an evidence of good 
faith in the undertaking has invited the two committees of the Council 
to visit and inspect its new power station which has recently been com- 
pleted. 

PHILADELPHIA, PA.—Mayor Weaver is instigating an investigation 
of the city’s expense for electric lighting, and it is probable that the ques- 
tion of establishing a city plant wil be brougght before the people 
before the time comes for opening bids for electric lighting in 1907, 

HARRISBURG, PA.—The Central Pennsylvania Traction Company is 
excavating for its new power plant, which will be located adjacent to its 
old No, 1 plant on South Cameron Street. The new plant will be of ample 
capacity to take care of all the power requirements of the company for the 
immediate future and will replace three plants which the company now 
has in service. The building will be 175 feet long, 102 feet wide and 
about 4o feet high. It will have a steel frame with walls of concrete. The 
equipment will consist of three horizontal cross-compound condensing Cor- 
liss engines of 1,000 hp, each direct-connected to a 650-kw generator, all 
to be furnished by the Allis-Chalmers Company. These units will have a 
capacity of 50 per cent overload for short periods, thus giving a maximum 
capacity for the entire plant of about 4,500 hp. The engine room will be 
so ft. x 170 ft. A traveling crane, operated by electric motors, will serve 
the entire engine-room floor and will have a capacity of 30 tons. The 
boiler room will be 45 ft. wide and extend the entire length of the build. 
ing, and will contain for the present five 327-hp boilers, manufactured 
by E. Keeler Company, of Williamsport, Pa. Ample space has been pro- 
vided for installing additional boilers and engines, as the plant will have 
an ultimate capacity of 9,000 or 10,000 hp. An interesting feature of the 
new plant will be the water-supply tunnel. Plans have been drawn and the 
work will shortly be started on the boring of a 5-ft. tunnel in the solid 
rock 30 ft. below the surface of the ground, extending from the plant in 
a direct line under the yards of the Central Iron & Steel Company to the 
river. From the river bank a 36-ft. cast-iron pipe will extend nearly to 
the island, at which point in the river the best quality of boiler water is 
to be obtained. The total cost of the plant will approximate $250,000. All 
of the work is being carried out from plans prepared by and under the 
dirrection of Mason D. Pratt, consulting engineer of this city, and W. C. 
Gotshall and C, O. Mailloux, of New York City, acting as advisory elec- 
trical engineers. 

BELTON, S. C.—The town is now lighted by electricity furnished by its 
own plant, which has recently been put into operation. 

BARTLETT, TEX.—The Bartlett Electric Light & Motor Company 
has just been incorporated, with a capital stock of $10,000. 

PRICE, UTAH.—The Green River «Canal Company has decided to make 
extensive improvements in the spring on the dam and canal, It is proposed 
to raise the dam 3 ft. in order to get sufficient fall to put in a power 
plant for raising the water to the first benches. 

PORT TOWNSEND, WASH.—H, M. Bennett and E. A. Simms are 
asking for a franchise to establish and maintain an electric light plant. 

PRESCOTT, WASH.—Roberts & Henderson, of Waitsburg, Wash., pro- 
prietor of the Waitsburg electric light plant, are about to apply to the 
Council for permission to extend their system to Prescott. 

BLUEFIELD, W. VA.—-Wm. E, Fowler has petitioned for a franchise 
to operate an electric light plant. 

BELOIT, WIS.—W. G. Wheeler, of this city, has applied to the Council 
for a franchise to construct and operate an electric light system in the city. 

KILBOURN, WIS.—Philip L. Spooner has applied for permission to 
construct a dam across Wisconsin River at the Dells to furnish power for 


an electric light plant to be constructed here. 

MONROE, WIS.—The Sheboygan Light, Power & Railway Company has 
completed the purchase of the Elkhart Interurban Line and the lighting 
plant in that city, and will immediately perfect plans to run a line from 
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Plymouth to Elkhart Lake. It is expected that the line will be running in 
time for the opening of the summer season. 

ST. JOHN, N. B.—The city government will place at the disposal of an 
expert engineer a sum of money sufficient to investigate the subject of 
the development of power at the Reversible Falls at the mouth of River St. 
John, at the north end of that city. The mame of Mr. Vogel, of Ottawa, 
is mentioned as the hydraulic engineer for that purpose. It is estimated 
that 20,000 horse-power, now going to waste, could be developed at these 
falls. 

PETROLIA, ONT.—The Petrolia Gas Company has been incorporated 
with a capital of $50,000 to manufacture gas and electricity for light, heat 
and power purposes. The provisional directors are: W. C. Nixon, Chas. 
Swabey, Toronto, and J. W. McCutcheon, Petrolia, Ont. 

OTTAWA, ONT.—It is believed that the United States Government 
will appoint three commissioners from Maine to act with the Canadian 
Commissioners in the adjustment of the dispute as to the diversion of 
water from the River St. John, N. B. Upon the return of the minister 
of public works to Ottawa the Dominion Government will probably decide 
upon the subject of co-operation with the United States authorities in the 
protection of Niagara Falls. 

ENSENADA, MEX.—W. A. Vernon, who recently bought the water 
and electric light plants of this town, has begun to repair them, as they 
were greatly in need of alterations when he took hold of them. Under 
his contract with the City Council, duly authorized by the Governor, he is 
obliged to put up an entirely new plant and, as it is understood that his 
time for beginning such an improvement is soon to expire, he is now 
preparing to start up the construction of the new plant. It is also stated 
that after the completion of the improvements contemplated, Mr. Vernon 
will undertake the establishment of a gas plant for fuel purposes and the 
installation of a telephone system within the town limits, 
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New Industrial Companies. 


THE PRINCETON ELECTRIC COMPANY, Princeton, Tex., has been 
incorporated with a capital of $6,000, to deal in electric supplies. E. C. 
James is one of the incorporators. 

THE TELEPHONE CARBON COMPANY, of New York City, has 
been incorporated with a capital stock of $1,500. The directors are I. T. 
Madsen, M, J. Lellis and F. Neilson, New York. 

THE WASHINGTON ELECTRIC COMPANY, of Washington, N. J., 
has been incorporated with a capital stock of $50,000. The incorporators 
are William H. Houston, William W. Severing and William P. Greene. 

THE ILLUMINATING ENGINEERING PUBLISHING COMPANY, 
of New York City, has been incorporated with a capital stock of $10,000 
The directors are E. L, Elliott, Edgar Beekman and C. C. Beekman, 
New York. 

THE NEW YORK & WESTCHESTER AUXILIARY FIRE ALARM 
COMPANY, of Yonkers, N. Y., has been incorporated with a capital 
stock of $50,000. The directors of the company are J, Devitt, W. J. 
Cardigan and J. F. Benson, Yonkers. 

WESTERN CONDUIT CONSTRUCTION COMPANY.—It is reported 
from Salt Lake City that the Western Conduit Construction Company has 
filed articles of incorporation with a capital of $100,000 and that the 
officers are: P. H. Donahue, president; T. D. Pitt, vice-president; G. R. 
Cleaveland, secretary and treasurer. These, with W. R. Hutchinson and 
Frank Hines, comprise the board of directors. The company will manu- 
facture, sell and otherwise operate a certain patent called the ‘Combined 
Curbs and Electric Wire Conduit. 





Legal. 


NEGLIGENCE OF LIGHTING COMPANY.—The Supreme Court of 
Pennsylvania in the case of Miller vs. Lewistown Electric Light, Heat & 
Power Company, on the appeal of the defendant, affirmed the decision of 
the lower court. It held as follows: (1) Where defendant, an electric 
light company, suspended an arc light at the intersection of several 
streets, and one of its employees lowered the lamp and left it under charge 
of a boy, and a sleigh driven around the corner struck the wires of 
the lamp, which then struck plaintiff, who was crossing the street, the 
question of the negligence of the light company was for the jury. (2) 
Whether a pedestrian was negligent in attempting to cross a street at a 
place other than the regular crossing is for the jury, in an action for 
injury caused by a live electric wire. The court remarked: “As to the 
plaintiff’s alleged contributory negligence, a pedestrian is not necessarily 
negligent if he leaves the sidewalk and crosses the street at other than 
the regular crossings. In so doing he may encounter risks that he would 
not on the sidewalk; but, unless they are manifest, it is for the jury, 
not the court, to say that his act was negligent.” 

LIGHTING CORPORATION’S POWERS.—In the appeal of the de- 
fendant in the case of Brown vs. Gerald et al., the Supreme Judicial Court 
of Maine has sustained the judgment with costs, with a decree, for a 
perpetual injunction to issue. Under its charter a corporation (the Sebasti- 
cook Manufacturing and Power Company) was empowered to manufacture, 
generate, sell, distribute and, supply electricity for lighting, heating, trac- 
tion, manufacturing or mechanical purposes in Benton and Albion, or 
for any or either of such purposes. It was authorized to build and main- 
tain a dam or dams on the Sebasticook River in Benton; also to take, as for 
public uses, any water rights or land, and to flow any lands or other 
privileges, for the purpose of constructing and maintaining its dams and 
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the establishment of its plant, but not to flow any mill privilege upon 
which a dam was then built without the consent of the owners thereof. 
It was also empowered specifically to transmit electric power within said 
towns, for lease or sale, ‘in such manner as may be expedient,’’ and, sub- 
ject to the general laws, to erect poles and wires for that purpose. The 
towns and the corporation were authorized to make contracts for public 
lighting. Prior to the bringing of this bill the corporation had constructed 
a dam, erected a station, and was installing an electrical plant, to be con- 
nected with the water wheels. It had contracted to deliver to a manufac- 
turing corporation in Winslow (the Hollingsworth & Whitney Company) 
the entire electrical current or energy developed by water power on the 
dam for a period of 10 years. The current was to be delivered by the 
electric company at a point in Benton near the Winslow line, where’ the 
other party was to take it and transmit it by lines of its own to its own 
mills in Winslow for use as power in manufacturing pulp and paper. By 
a supplemental agreement the right was reserved by the electric company 
to take from the wires so much elctricity as might be required to enable 
it to perform its duties as an electric light company. The proposed line 
of poles and wires from the electric station to the point of delivery of the 
current at the Winslow line was nearly 6 miles long. It did not follow 
the roads, but crossed 24 farms, including the plaintiff’s. The company 
under its charter had by regular proceedings taken a strip of the plain- 
tiff’s land for the purpose of erecting thereon its line of poles and wires. 
On a bill brought to enjoin the company and its agents and servants from 
erecting such poles and wires on plaintiff’s land so taken, it was now held 
that the company had not such powers of eminent domain, and could not 
make itself a genuinely public service corporation or “‘quasi-public corpora- 
tion” by voting that it intended to perform duties as one. 
he ncaa bebe 
° 
Obituary - 

MR. C. T. YERKES.—One of 
the great dominating personalities 
in the street and electric railway 
field passed away last week in Mr. 
Charles T. Yerkes, who died in 
New York City at the Waldorf- 
Astoria, soon after his arrival 
from London. The end came on 
December 29, and was not unex- 
pected, as Mr. Yerkes had been a 
sick man for some time. Mr. 
Yerkes was born in Philadelphia, 
June 26, 1837, and entered busi- 
ness life in a commission house, 
yecoming in 1859 a stock broker on 
the local exchange. Forced into 
bankruptcy by the panic of 1871, 
he speedily recovered and with a 
new fortune went into Philadelphia 
railways. Still speculating, and 
losing heavily, he went west, and 

Cc. T. YERKES. finally settled in Chicago, where he 
established a bank and entered the Chicago traction field in 1886. From 
control of 64 miles of track he soon built up a system embodying 297 miles 
of track and cross town lines, 205 miles of suburban line, and 73 miles of 
single-track elevated service. In 1901 the Yerkes system was sold and its 
owner then transferred his interests and energies to London, whose rapid- 
transit facilities were seriously underdeveloped and, to his keen foresight, 
presented great possibilities under an electric régime. In London he formed 
the Metropolitan District Traction Company, Ltd., which was privately sub- 
scribed, and made plans for the building of some 140 miles of underground 
and surface tracks at an expenditure of at least $85,000,000. The systems 
which he succeeded in taking over and consolidating into the Underground 
Electric Railways Company, Ltd., were the Metropolitan District Railway; 
Metropolitan ,Railway; Great Northern, Piccadilly & Brompton Railway; 
Charing Cross, Euston & Hampstead Railway; Baker Street & Waterloo 
Railway. His plans for these systems comprised the conversion of the Met- 
ropolitan District Railway from steam to electricity, the building of the 
Baker Street & Waterloo Railway from the Waterloo station to the London 
& South Western under the River Thames to Victoria Embankment, thence 
to Trafalgar Square, thence to Piccadilly Circus, to Regent Park, terminat- 
ing near the Baker Street station of the Metropolitan Railway Company. 
The Metropolitan Railway Company Mr, Yerkes purchased from the London 
& Glove Finance Corporation for 25 per cent of the amount that had been 
expended on the part of the road completed. From Waterloo this road 
has been extended by Mr. Yerkes to the Elephant and Castle and from 
Baker Street to Paddington, the London terminus of The Great Western 
Railway. The Great Northern, Piccadilly & Brompton Railway, which 
Mr. Yerkes acquired, runs from Finsbury Park to Earl’s Court. Included 
in the system of the Underground Electric Railways Company, Ltd., is the 
system of surface lines of the London United Tramways, which starts from 
Shepherd’s Bush and Hammersmith and runs to Hampton Court and 
Southall. In its obituary notices the London press has been warm in its 
eulogy of the service rendered by Mr. Yerkes to that city. The deceased 
has left a fortune estimated at from $10,000,000 to $15,000,000, or more, 
and by his will has given some $5,000,000 in property, pictures, etc., to 
the Metropolitan Museum of Art in New York City, after the life interest 
of Mrs, Yerkes. Mr. Yerkes has also left $100,000 to the University of 
Chicago for the maintenance of the splendid telescope and observatory 
given by him and known by his name, at Lake Geneva, Wis. Mr. Yerkes 
left a widow, son and daughter, between whom the estate is divided, except 
liberal legacies to some friends, relatives ‘and employees. In the end the 
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great residue of the estate is to go to the foundation and maintenance of 
a hospital in New York City, which will thus get an endowment of pos- 
sibly $10,000,000. As a matter of fact, New York appears to be recipient 
of all but about $1,000,000 in the final settlement. 

MR. J. K. PERRY, of Lockport, N. Y., one of the city’s oldest and 
best-known business men, and an original director of the Niagara, Lockport 
& Ontario Power Company, died recently at his home on Waterman 
Street. For several years he had been a sufferer with Bright’s disease and 
had taken trips to California, Cuba‘and Florida for his health, 


_—— 


Personal. 








MR. RENE LIONAIS, the electrical contractor of Montreal, Canada, 
has entered the electric fixture and supply business and has opened a 
fixture and show room at 1160 St. Lawrence Street, Montreal. 


MR. FRANK S. HASTINGS, the financier, once prominent in the 
Edison Lighting field, is a director in the new Columbia Trust Corapany 
which has begun business in New York City, with a capital of $1,0dG0,000 
and a surplus of the same amount. Mr. Hastings is president of the 
Indianapolis Gas Company. 

MAJOR GENERAL A. E. BLISS, who has been for many years general 
superintendent of the Malden Electric Company, has now been made gen- 
eral superintendent also of the Malden and Melrose Gas Light Company, 
the Suburban Gas and Electric Company, the Haverhill Electric Company 
and the Springfield Gas Company. 

MR. HARRY W. BOWEN, who has been for two years past an examiner 
of telegraphy in the U. S. Patent Office, has resigned that position and 
associated himself with Messrs. Chapin & Co., patent attorneys, of Spring- 
field, Mass. Mr. Bowen is a graduate in electrical engineering from 
the Worcester Polytechnic Institute. He has had about ten years in the 
Patent Office as an examiner. 

MR. A. E. POTTER, superintendent of transportation of the Rhode 
Island Company, of Providence, R. I., has been appointed general manager 
of the company to succeed Mr, R. I. Todd, who has become general mana- 
ger of the Indianapolis Traction & Terminal Company. Mr. Potter’s suc- 
cessor as superintendent of transportation is Mr. Samuel Riddle, who has 
been connected with the transportation department of the company since 1904. 


MR. FRANK TOWNSEND, chief engineer at the South Street station 
of the Narragansett Electric Lighting Company, Providence, R. I., was 
given a pleasant surprise on Christmas Eve, when the employes of the 
steam department presented to him a handsome gold chain and charm. 
The charm bore on one side the inscrpition: ‘‘Presented by the Em- 
ployes of the Steam Department of the N. E. L. Company, 1905,” and on 
the reverse side was the Masonic emblem. 

MR. H. ANDREWS.—It is understood that Mr. Horace Andrews, presi- 
dent of the Cleveland Electric Railway Company, will accept in January 
the presidency and active management of the syndicate, owning and con- 
trolling a large number of traction lines tributary and contingent to the 
lines of the New York Central. Mr. Andrews has decided to decline the 
offer of Mr. Yerkes, of the management of the lines of the London system, 
on the ground that the American field is a broader one. 

MR. G. WESTINGHOUSE.—A special telegram from Pittsburg, of 
December 24, says: “George Westinghouse, Jr., is regarded as the Santa 
Claus by his army of workingmen in Pittsburg. They received their pay 
envelopes yesterday and all salaried employees found one month’s addi- 
tional pay therein. A nice note telling of the good work they have done 
in the past and wishing them a merry Christmas was enclosed. The com- 
pany paid out yesterday $150,000. About $25,000 of that amount was 
given by the corporation as a Christmas gift. The year 1905 is a record 
breaker in the history of the Westinghouse business.” 

MR. VINTON A. SEARS, of Boston, Mass., who some months ago 
resigned from the various automatic telephone companies in Massachusetts, 
has moved to the Sears Building, Boston, where he will continue to en- 
gage in independent telephone work. Mr. Sears organized the Auto- 
matic Telephone Companies at New Bedford and Fall River, Massachu- 
setts, and is the author of ‘‘Telephone Development, Scope and Effect of 
Competition,” of which a large number of copies have been issued. He 
will pay attention to telephone investments. 

MR. A, EUGENE MICHEL is now with the Geo. H. Gibson Company, 
advertising engineers, Park Row Building, New York City, having re- 
signed as assistant advertising manager of the Standard Paint Co. Mr. 
Michel is a graduate of Rose Polytechnic Institute and his professional 
experience includes two years in the engineering department of the Dia- 
mond Chain Works of the Federal Manufacturing Company, charge of the 
testing department of the Ewart Manufacturing Company, and the assistant 
managership of the department of publicity of the International Steam 
Pump Company under Mr. Gibson. 

PROF. A. G. BELL.—A special dispatch from Sydney, N. S., uf De- 
cember 29, says: “After experimenting for a number of years at Cape 
Breton with flying kites, Prof, Alexander Graham Bell succeeded gester- 
day in having his latest designed kite, the Frost King, rise in the air 
and carry a weight of 227 pounds, this including a man weighing 165 
pounds and ropes and lines weighing 62 pounds. The kite itself weighs 
61 pounds, making a total weight of 288 pounds. The kite rose to a 
height of thirty feet and remained there steadily until photographs were 
It rose gracefully and descended just as easily, remaining 


taken of it. 
Bell expressed himself as 


under perfect control the entire time. Prof. 
being greatly pleased with the result of his experiment.” 

MR. HENRY C. EBERT, assistant to the third vice-president of the 
Westinghouse Electric & Mfg. Company, Pittsburg, Pa., has resigned his 
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position to become the president of the Cincinnati Car Company and vice- 
president of the Ohio Traction Company. Mr. Ebert’s connection with 
the Westinghouse Electric & Mfg. Company dates back about fifteen 
years. After having been promoted to the position of superintendent 
of construction, which he occupied for some years, he was made chief 
of the correspondence department, later assistant to the manager of 
works, and lastly assistant to the third vice-president. It was while Mr. 
Ebert occupied the position of superintendent of construction that the 
ten 5,000-hp field generators made by the Westinghouse Company were 
ingtalled and put in operation in the power plant of the Niagara Falls 
Power Company. The officers of the Westinghouse Electric & Mfg. Com- 
pany gave a dinner in his honor at the Hotel Schenley just before he 
left, and as a token of the esteem in which he had been held during his 
long association with the company, he was presented with a beautiful 
bronze electric stand lamp. Mr. Ebert enjoys a wide acquaintance among 
electrical men in this country, all of whom will be glad to know that in 
recognition of his ability he has been called to fill these two important 
positions. 





Trade Publications. 
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TELEPHONE SWITCHBOARDS.—Folder No. 8 of the Dean Electric 
Company, Elyria, Ohio, is devoted to an illustrated description of the 
No. 2 type common-battery telephone switchboard, 


FRICTION CLUTCH.—Bulletin No. 1202 of the Allis-Chalmers Com- 
pany, Milwaukee, Wis., gives sectional and assembly views ef the Reliance 
friction clutch, and outlines the characteristic features of this device. 


ELECTRICALLY-DRIVEN AIR COMPRESSORS.—The General Elec- 
tric Company, Schenectady, N. Y., uses bulletin No. 4427 to outline the 
constructional features of the type MC governor for electrically-driven 
air compressors, 

CIRCUIT-BREAKERS.—Circular No. 1107 of the Westinghouse Electric 
& Manufacturing Company, Pittsburg, Pa., gives a complete description 
of automatic circuit-breakers with carbon breaks for both direct-current and 
alternating-current circuits. 

“COLONIAL DAYS” is the title of a pretty calendar issued by the 
Eck Dynamo & Motor Works, Belleville, N. J. It shows in a gilt panel 
a young man and woman skating in Continental costume, and in the 
lower corners are views ef the Eck apparatus. 


STUDENT’S ELECTRIC ENGINE.—The Denison Manufacturing Com- 
pany, Warren, Ohio, has issued a circular calling attention to the student’s 
electric engine, which is an electro-magnetic device which operates similarly 
to a reciprocating steam engine, It is designed for the purpose of. amuse- 
ment and instruction. 


CEILING AND DESK FANS.—A recent publication of the Dayton 
Fan and Motor Company, Dayton, Ohio, gives interesting information 
concerning the design, construction and operation of direct-current fans 
for ceiling and desk use. Descriptions are also given of large ventilating 
exhaust fans for removing heated air, dust, moisture, steam, impure air 
and smoke 

PIPE THAWING.—A very neat little pamphlet, with appropriate win- 
ter scene in colors on the cover, has been issued by the Westinghouse 
Electric & Manufacturing Company in regard to its pipe thawing outfits. 
The booklet illustrates and describes this equipment in detail. Central 
station readers north of the frost line will do well to look into the pipe 
thawing business as a source of income. 


TELEPHONES.—A recent booklet of the De Veau Telephone Manu- 
facturing Company, New York City, contains numerous timely talks on 
subjects connected with telephones, especially of the De Veau type. This 
booklet calls attention to the De Veau pocket size catalogue, which con- 
tains a complete set of wiring diagrams, and gives explicit directions cov- 
ering every known requirement in telephony. 


ELECTRIC DAY LIGHT.—The Moore Electric Company, 52 Lawrence 
St., Newark, N. J., in a booklet recently issued, presents in an attractive 
manner the advantageous features of the Moore “electric day light,’’ which 
“comes in long tubes.” <A list is given of some of the larger installa- 
tions of these tubes. It is interesting to note that three of the tubes 
now in use have a combined length of 462 feet. 


ALTERNATING-CURRENT SWITCH-BOARDS.—Bulletin No. 4423 of 
the General Electric Company, Schenectady, N. Y., deals with 1,150 and 
2,300-volt alternating-current switch-board panels which have been designed 
to meet the demand for a high-grade but low-priced switchboard fo1 
medium ard small capacity central stations. The most prominent feature 
of the boards, which are well illustrated in the bulletin, is their sim- 
plicity. 

RAILWAY MATERIALS.—Catalogue No. 50 of the Ernst Wiener Com. 
pany, 66 Broad Street, New York, is a well: illustrated 45-page publication 
devoted to railway material for all industries. This catalogue not only 
covers the industrial railway field and allied subjects, but it contains 
tables and other data which should prove of interest to engineers, shop 
superintendents and others who may be present or prospective users of 
this class of material. 





CRANE MOTORS.—Bulletin No. 32 of the Northern Electric Manu- 
facturing Company, Madiscn, Wis., gives an exceptionally complete de- 
scription of its steel crane motors. The field frame of this type of motor, 
which is cast in one solid piece, is rectangular in form without joints 
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of any kind. The end pieces are formed by bearing bonnets which, in 
addition to supporting the armature, render the motor dust proof, so that 


it can be operated with perfect safety and certainty under any condition. 


STEAM SPECIALTIES.—The latest general catalogue of the Schaeffer 
& Budenberg Manufacturing Company, 66 John St., New York, is an 
extremely well illustrated publication containing 52 9 x 12-in. pages devoted 
to steam specialties of every description. Among the relatively new 
devices shown may be mentioned vacuum and pressure recording gauges, 
hydraulic pressure indicators, draught gauges, recording tachometers, dif- 
ferential revolution counters and petrol depth gauges for the dash boards 
of motor cars. 


MR. C. R. UNDERHILL, electromagnet specialist, 55 Liberty St., 
New York, has issued a new illustrated catalogue, showing the various 
types of plunger electromagnets, solenoids and other coils designed and 
supplied by him, and he has also revised and published a new edition 
of his booklet, ‘‘Facts About Electromagnets.’’ This little booklet gives 
much information regarding electromagnets and solenoids and contains 
a very interesting table for magnet windings. Both the catalogue and 
bocklet will be sent free to any address, upon request. 


GEARS.—The R, D. Nuttall Company, Pittsburg, Pa., is distributing 
a well-executed pamphlet giving an abbreviated description of its large 
and completely equipped gear manufacturing plant. This plant, which is 
stated to be the largest of its kind in the world, is electrically equipped 
throughout. The power is furnished by four 125-hp direct-connected and 
one 85-hp belted Westinghouse gas engines. In addition to its gear de- 
partments, the company maintains a fully equipped department devoted 
exclusively to the manufacture of Union standard trolley poles and ap- 
pliances, 


OIL-BREAK SWITCHES.—Bulletin No. 4425 of the General Electric 
Company is devoted to a detailed description of 4,500-volt oil-break switches. 
The compactness of design and mechanical construction are clearly shown 
by means of numerous illustrations. The oil-vessel, contacts and operating 
mechanism are all supported from a common frame; the stationary con- 
tacts are supported separately by this frame, and are insulated by porce- 
lain bushings. The oil vessel is lined with laminated wood, and is fur- 
nished with barriers of the same material, which are held securly in 
position between the poles of the switch. 


STORAGE BATTERIES.—The General Storage Battery Company, 42 
3roadway, N. Y., has issued as bulletin No. 3 an interesting description 
of the exhibit of Bijou high-duty storage batteries at the recent New York 
Electrical Show. This company exhibited twelve distinct pieces of storage- 
battery apparatus, each of which is described in detail in the bulletin. 
The operation of fluctuating loads, such as electric elevators, electric 
hoists, electric railway cars or trains, was illustrated on a miniature scale. 
Violently fluctuating currents produced by opening and closing the electric 
switch were absorbed by a storage battery operating in conjunnction with 
a booster which fed a practically steady current to the battery of value 
equal to the average of the violent fluctuaions. 

DIRECT-CURRENT GENERATORS AND MOTORS. — The Allis- 
Chalmers Company, Cincinnati, Ohio, has issued bulletin No, 1046, devoted 
to Bullock multipolar motors and generators of the direct-current type. 
Among the numerous views given of machines actually constructed, a 
most interesting one illustrates a 425-hp double motor built for direct 
connection to a 60-inch circular saw which runs at 900 r.p.m, The machine 
is built with two separate field frames mounted on the same bed plate, 
and two separate armatures mounted on a common shaft, there being only 
two bearings for the whole equipment. The brushes on the two commuta- 
tors which face each other are mechanically interconnected so that they 
may be moved simultaneously, 


ARC LAMPS.—The Adams-Bagnall Electric Company, Cleveland, Ohio, 
has issued bulletin No. 19, describing arc lamps for use in series on 
alternating-current circuits and the regulator which is designed for main- 
taining the current at a constant value. The essential parts of the regula- 
tor are an M-shaped iron element and a movable coil, partly counter-bal- 
anced by a weight working over a knife-edge bearing. The mechanism of 
the lamps consists of double solenoids and U-shaped cores so related to 
each other that the voltage at the arcs is always the same whether the 
lamps have only just started or are at nearly the end of a run. The alter- 
nating-current type of constant-potential enclosed arc lamps of this com- 
pany are treated at length in bulletin No. 16. Bulletin No. 30 of the 
same company deals with direct-current, constant-potential enclosed arc 
lamps for electromotive forces of 100 to 130 volts, while similar lamps 
designed for electromotive forces of 220 to 250 volts are described in 
bulletin No, 31. 


ON CONTROLLERS.—Bulletin No. 19056 of the Ward Leonard Electric 
Company, Bronxville, N. Y., is devoted to its controllers for printing press 
duty and machine tool duty. Type ‘“‘RRIL” controllers are reversing, hav- 
ing both armature and field control on the forward speeds and armature 
control on the reverse speeds, with ‘‘no-voltage’’ release and ‘‘overload”’ 
circuit breaker and remote control by push button. The “RIL” type 
differs from the other in that it is suitable for controlling the speed in 
one direction only. A main feature of the design of these controllers, in 
order that they shall be as nearly indestructible as it is possible to make 
them, is that the circuit ‘“‘closing’’ and circuit ‘breaking’? device consists of 
a rugged, carefully designed solenoid switch of the laminated double- 
break type, with two independent, self-aligning auxiliaries for each brake, 
two of these auxiliary brakes being equipped with powerful magnetic 
blow-outs. As a result, when the circuit is broken, any arc is immediately 
snuffed out by the magnetic blow-outs. There are many other new and 
interesting features of this apparatus fully described in this catalogue. 
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News of the Trade. 


COMPANY, the successor to Edward 


Mass., to its new plant ar 


BOILER 


from 


ROBB-MUMFORD 
Kendall & Sons, has 
South Framingham, Mass. 

DE VEAU TELEPHONE MANUFACTURING COMPANY, 
York City, will have an exhibit of its telephonic apparatus at the elec- 
trical show in Chicago this month, 

SHEAFF & JAASTED, the well-known consulting engineers of Boston, 
Mass., have recently moved into new offices in the Broad Exchange Build- 
ing, New’ York City, where they will have larger quarters and better 
facilities for their draughting rooms. Their offices are on the top floor, 
allowing more light. 

THE B. F. STURTEVANT COMPANY, Boston, Mass., has just sold 
for export a complete apparatus for drying oak staves, consisting of an 
engine-driven fan and steam heater through which the air is drawn and 
the staves are so arranged as to give oppor- 


moved Cambridge, 


of New 


forced to the kiln, in which 
tunity for thorough circulation of the air. 


THE CENTRAL ELECTRIC COMPANY, whose recent large and de- 
structive fire will be fresh in the minds of our readers, announce that 
on and from January 1, it will be at home again at 264-6-8-70 Fifth 


Avenue, Chicago. In a short time it will be in a position to give out 
details as to extensive plant and equipment. 

THE KEYSTONE ELECTRICAL INSTRUMENT 
Philadelphia, will have an exhibit at the electrical show held at the 
Chicago Coliseum, January 15 to 27. The exhibit will be in charge 
of the Chicago representative, Mr. William P. Crockett. The Keystone 
Electrical Instrument Company, as is well known, manufactures a line 
of switchboard instruments and these will be shown at the exhibit. 


COMPANY, of 


MR. W. G. WILLIAMS, who for several years represented the Nernst 
Lamp Company in Pennsylvania and other Western territory and previously 
connected with the Manhattan Electrical Supply Co., of New York 
City, has accepted a position with the Columbia Incandescent Lamp Co., 


was 
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of St. Louis, and will be connected with the New York and Philadelphia 
branch offices of that company, covering Northern Pennsylvania and New 


Yerx State. 

SCHAEFFER & BUDENBURG MANUFACTURING COMPANY, 23 
Dey Street, New York, has purchased at Foxboro, Mass., a new plant 
equipped with all the modern machinery so necessary for manufacturing 


a uniform product in the most economical manner. No expense has been 
spared to make the new plant a model in its line, and the facilities enable 
the company to execute without delay all orders intrusted to it and: to 
meet the most exacting demands of the trade. The Brooklyn plant will 
be run in full force as formerly. 

THE DAVID BELB ENGINEERING WORKS, Buffalo, N. Y., have 
advised us that owing to the growing business in specialties it has become 
necessary to incorporate under the title given above. The officers are as 
follows: H. T. Dunbar, president; David Bell, vice-president and general 
manager; F, C. Slee, secretary, and George B. Bell, treasurer. This firm 
builds a complete line of steam hammers covering the following: single- 
frame open-style steam hammers, single-frame standard guide steam hammers, 
and steam drop hammers. The firm has 

facilities for the manufacture of steam 


double-frame steam hammers, 
recently greatly increased its 
hammers and heavy machinery. 

THE STANDARD UNDERGROUND CABLE COMPANY has leased 
the exclusive use of an all-copper line to connect its general offices and 
the factories at Pittsburg, branch offices at New York and Philadelphia, and 
its eastern factories at Perth Amboy. This private line will be avail- 
able for either telegraph or telephone service. There could be no better 
evidence of the large aggregate volume of business and the growing condition 
of this important manufacturing company; for so far as known this will 
be the longest exclusive wire owned or operated by any company confining 
itself to the manufacture of copper wire and cables. This service will be 
in effect January 1, 1906, and while without doubt of great convenience 
and value to the company in facilitating communication between its of- 
fices and factories and the important market centers of New York, Phila- 
delphia, and Pittsburg, it is installed primarily to enable it to place itself 
touch with its giving them the quickest possible 


in closer customers, 


service. 











DIRECTORY OF ELECTRICAL ASSOCI- 
ATIONS, SOCIETIES, ETC. 


AMERICAN ELeEcTRICAL SALESMEN ASSOCIATION. Secretary, Geo. H. Erich, 
218 North Court Street, Rockford. II. 
AMERICAN ELECTROCHEMICAL Society. Secretary, S. S. Sadtler, 59 S. 


roth St., Philadelphia. Next meeting Ithaca, N. Y., May, 1906. 


AMERICAN ELectro-THERAPEUTIC AssocIATION. Secretary, Dr. C. E. Skin- 
ner, New Haven, Conn. 
ELecTRICAL ENGINEERS. Secretary, Ralph W. 


Meetings, fourth Friday of each month. 


AMERICAN INSTITUTE OF 
Pope, 95 Liberty St., New York. 

AMERICAN Raitway, MECHANICAL & ELECTRICAL ASSOCIATION. Secretary, 
Walter Mower, 12 Woodward Avenue, Detroit, Mich. 

AMERICAN Society oF Civit ENGINEERS. 
West s7th St., New York. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
12 West 31st St., New York. 

AMERICAN SOCIETY OF MUNICIPAL 
son, Municipal Building, Brooklyn, N. Y. 


Secretary, Chas. W. Hunt, 220 


Secretary, F. R. Hutton, 


IMPROVEMENTS. Secretary, G. W. Till- 


AMERICAN STREET & INTERURBAN RAILWay Association, Secretary, B. V. 
Swenson, 60 Wail St., New York. 

ASSOCIATION OF Ep1Ison ILLUMINATING CoMPANIES. Secretary, W. S. Bar- 
stow, 56 Pine St., New York City, and Portland, Ore. 
Secretary, P. 


TELEGRAPH SUPERINTENDENTS. 


Next meeting, Denver, Col., May, 1906. 


ASSOCIATION OF RAILWAY 
W. Drew, Milwaukee, Wis. 

ASSOCIATION OF ELectTRIC LIGHTING ENGINEERS OF NEW 
tary, C. R. Brown, 516 Atlantic Ave., Boston, Mass. Annual meetings held 
in Boston on third Wednesday in March. 


ENGLAND. Secre- 


CALIFORNIA INDEPENDENT TELEPHONE <AssocIATION. Secretary, P. T. 


Whittier, Spencer, Cal. 
I 
AssociaTiIon. Secretary, C. H. Mortimer, Toronto, 


CANADIAN ELECTRICAL 


Ont. Next meeting, Niagara Falls, Ont., 


CoLorRaApo 


1900. 


Evecrric Licnt, Power & Rattway AssocrtaTion. Secretary, 


George B. Tripp, Colorado Springs, Col. 


Connecticur Stare Street Raitway Association, Secretary, E. W. 


Poole, Bridgeport, Conn. Annual meeting in November, 1906. 


EncineE Buivpers* AssociaTION OF THE Unitep States. Secretary. J. I. 


Lyle, 39 Cortlandt St., New York. 


EvecrricaL Contractors’ AssocIATION OF New York Strate. Secretary, 
F. Fish, Rochester, N. Y. Next meeting, Buffalo, Jan. 16, 1906. 
EvLectricAL TrApES ASSOCIATION OF CHICAGO. Secretary, Frederic P. 


Vose, Marquette Building, Chicago. 

ELEctTRICAL TRADES AssocIATION OF PHILADELPHIA. Secretary, E. A. 
Symmes, 810 Drexel Building, Philadelphia, Pa. 

ELectrRicAL Trapes AssocraATION oF CANApDA.. Secretary, J. A. Mann, 


Royal Insurance Building, Montreal, Can. 


ELectrICAL TrapEs ASSOCIATION OF THE PacrrFic Coast. Secretary, Al- 


bert H. Elliott, Claus Spreckels Building, San Francisco, Cal. 


rapes Soctetry oF New YorK (Member National Electrical 


ELECTRICAL 


Trades Association). Secretary, Franz Neilson, 80 Wall Street, New York. 


3oard of Directors meets second Friday of each month. 
Secretary, T. R. Beal, 
1906. 


EMPIRE STATE GAS AND ELEctTRIC ASSOCIATION. 
Poughkeepsie, N. Y. Annual meeting, October, 


ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. Chubbuck, 


Ottawa, III. 
INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN INDIANA. Secretary, 
E. W. Landgrebe, Huntingburg, Ind. 


INDIANA Exvectric RatLway AssociaTion. Secretary, P. H. White, Indi- 


anapolis, Ind. Annual meeting, second Thursday in January, 1906. Month- 
ly meetings, second Thursday of each month. 
IowA STREET AND INTERURBAN AssocIATION. Secretary, L, D. Mathes, 


Dubuque, Ia. 
Iowa ELectricaL ASSOCIATION. 
Ia. Next meeting, Des Moines. 


Secretary, George S. Carson, Iowa City, 


IowA TELEPHONE ASSOCIATION, C. C. Deering, Boone, Ia. 


Next meeting, Des Moines, second Thursday in March, 1906. 


Secretary, 


& Exvectric Ligut AssociaTION. 
Kan. 


WATER 
Newton, 


Kansas Gas, Secretary, James 
D. Nicholson, 
KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION, Secretary, James 


Maret, Mount Vernon, Ky. 

RAILWAY ASSOCIATION, 

Me. 
MASSACHUSETTS STREET RartLway ASSOCIATION. Charles S. 

Clark, 70 Kilby St., Boston, Mass. Meets second Wednesday of each month, 

except July and August, 


STREET 
Portland, 


MAINE 
Congress St., 


Secretary, E. A. Newman, 471 


Secretary, 


Micu1cAn E vectricat Association. Secretary, A. C. Marshall, Port 
Huron, Mich. 
Missourt INDEPENPENT TELEPHONE ASSOCIATION. Secretary, Frank S. 


Leach, Sedalia, Mo. 


NATIONAL ARM, Pin & Bracket AssociaTION. Secretary, J. B. Magers, 
Madison, Ind. 
NATIONAL ELectricaL TrApEs AssociIATION. Secretary, Fred. P. Vose, 


1343 Marquette Building, Chicago. Next meeting, June 14, 1906. 
NATIONAL ELectRIcAL CONTRACTORS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, W. H. Morton, 44 Whitesboro Street, Utica, N. Y. Next meet- 
ing, Cleveland, O., July 18, 1906. 
NATIONAL-INTERSTATE TELEPHONE 
Nashville, Tenn. 


AssociaTION. Secretary, A. L. Tetu, 


NATIONAL Exvecrric Licgut Association. Secretary, W. C. L. Eglin, 
Philadelphia, Pa. 

New Encianp El tectricat *«Irapes Association. Secretary, Alton F. 
Tupper, 84 State St., Boston, Mass. 

New EnGLaANp StrReEET Rartway Crus. Secretary, John J. Lane, 12 
Pearl St., Boston, Mass. Meets last Thursday of each month. 


New York Etecrricat Society. Secretary, G. H. Guy, 114 Liberty 
Street, New York. 
NORTHWESTERN ELECTRICAL 
Wells Milwaukee, 
Wednesday in January, 


New YorK STATE INDEPENDENT TELEPHONE 


R. Mercein, 1142 
Wis., third 


Secretary, T. 
Milwaukee, 


ASSOCIATION. 


Building, Wis. Next meeting, 


19006, 


AssocIATION. Secretary, T. 





JANUARY 6, 1906. ee 


S. Lane, 536 Ellicott Square, Buffalo, N. Y. Next meeting, Elmira, N. Y., 


June, 1906. 

Onto -Evectric Licgut Association. Secretary, D.L. Gaskill, Greenville, O 

On1o INDEPENDENT TELEPHONE AssociIATION. Secretary, Ralph Reamer, 
Portsmouth, O. Annual meeting, Columbus, March 30, 1906. 

Outo Street Rattway Association. Secretary, Chas. Currie, Akron, O. 

Ouro Society oF MECHANICAL, ELECTRICAL AND STEAM ENGINEERS. Sec- 
retary, F. W. Bullard, Cleveland, O, 

Otp TiME TELEGRAPHERS AND HistoricaL AssociaATION. Secretary, John 
Brant, 195 Broadway, New York. Next meeting, Washington, D. C., Oct. 
9, 10 and 11, 1906. 

Paciric Coast ELECTRICAL TRANSMISSION ASSOCIATION. Secretary, Samuel 
G. Reed, Portland, Ore. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
H. E. Bradley, 135 South Second Street, Philadelphia, Pa. 

PENNSYLVANIA STATE STREET Raitway AssociaTIon. Secretary, Charles 
H,. Smith, Lebanon, Pa. 

Prke’s Peak Potytecunic Society. Secretary, E. A. Sawyer, Colorado 
Springs, Col. Meetings second Saturday of each month. 


TRIGCAL WEBS gI 


SouUTHWESTERN ELectricaL AND Gas AssociaTIon. Secretary, Frank P. 
Duffy, Beaumont, Tex. Next meeting, second Tuesday in May, 1906. 

SoutnH Daxota TELEPHONE AssocIATIon. Secretary, H. B. Hartwell, 
Irene, S. D. Next annual convention, Sioux Falls, S. D., second Wednesday 
in January, 1906. 

Street RatLway AccouNnTANTS’ ASSOCIATION OF AMERICA. Secretary, E. 
M. White, Box 345, Hartford, Conn. 

Street RAILWAY ASSOCIATION OF THE STATE OF NEw York. Secretary, C. 
B. Fairchild, Jr., 114 Liberty St., New York. 

UNpDERWRITERS’ NatIoNAL ExLectric Association. Secretary Electrical 
Committee, C. M. Goddard, 55 Kilby Street. Boston, Mass. 

VERMONT AND NeW HAMPSHIRE INDEPENDENT TELEPHONE ASSOCIATION, 
Secretary, G. W. Buzzell, St. Johnsbury, Vt. 

VERMONT ELEcTRICAL ASSOCIATION. Secretary, C. C. Wells, Middlebury 
Electric Light Company, Middlebury, Vt. 

WEsTERN Society OF ENGINEERS, Electrical Section, formerly Chicago 
Electrical Association. Secretary, J. H. Warder, 1737 Monadnock Block, 
Chicago. 
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UNITED STATES PATENTS, ISSUED DECEMBER 26, 1905. 
[Conducted by Sesshiais & Stockbridge, Pat. Attys., 140 Nassau St., N.Y.] 
808,064. COMMUTATOR-MOTOR; Engelbert Arnold, Karlsruhe, Ger- 

many, and Jens L. LaCour, Edinburgh, Scotland. App. filed Dec. 16, 

1904. A single-phase alternating- current motor having a commutator 

with three brushes at angles of 120° apart, two of which are short- 

circuited, while the third serves to take off the magnetizing current. 

808,065. ELECTRIC SWITCH; Samuel H. Beck, New York, N. Y. App. 
filed Apr, 22, 1905. .A cylinder having a spring-pressed piston therein 
is pneumatically emerald to move the piston so as to contact eve ntually 
with a pin on the switch lever so as to impart a sudden movement to 
said switch lever. 

808,066. PROCESS FOR THE PRODUCTION OF METALLIC CAL- 
CIUM; W. Borchers and L. Stockem, Aachen, Germany. App. filed 
Oct. 24, 1902. Fused anhydrous calcium salts are electrolyzed with a 
small cathode, which is artifically cooled. Metallic calcium is obtained 
in spongy form. 

808,086. THERMO-ELECTRIC BATTERY; Albrecht Heil, Frankfort-on- 
the-Main, Germary. App. filed Oct. 31, 1904. thermo-pile having 
a central flue through which the heat passes and upon the exterior wall 
of which are attached radial wires, the outer ends of which are at- 
tached to cooling plates so as to secure the requisite difference of 
temperature for generating the requisite electro-motive force. 

808,005. MANUFACTURE OF ORGANIC COMPOUNDS BY OXIDA- 
TION; Salther Lang, Salbke-on-the-Elbe,.Germany. App. filed Aug. 
28, 1902. Manganous-oxide salts are oxidized by electrolysis to form 
manganic-oxide salts. These are made to react with the organic sub- 
stance to be oxidized, whereby the manganous-oxide salts are re- 
generated. The process is applicable for the production of alhehydes, 
ketones and quinones. 

808,006. DETACHABLE ELECTRICAL CONNECTION; Augustine N. 
Lawrence, Jr., New York, N. Y. Filed Oct. 3, 1903. An insulating 
plug has a smooth exterior cylindrical wall upon which is wound a 
spiral spring having a pitch corresponding to the usual screw thread. 
The ends of the spring are attached to the insulated support 

808,007, DETACHABLE ELECTRICAL CONNECTION; Augustine N. 
Lawrence, Jr., Philadelphia, Pa. App. filed Apr. 15, 19053. A modi- 
fication of the above in which the smooth cylindrical wall of the plug is 
recessed and spring blades are disnosed therein with projecting ex- 
tremities to engage the usual threads of the _Socket. 

808,100. PROCESS OF MAKING CHLORIDES OF CARBON; Floren- 
tine J. Machalske, Brooklyn, N, Y. App. filed June 1, 1905. Pro- 
duces chlorides of carbon by heating a mixture of oxides, chlorides and 
carbon, so as to form oxychlorides of carbon, and by subsequently 
decomposing the latter. 

808,103. ART OF GALVANIZING METALS: Guy L. Meaker, Evanston, 
ll. App. filed June 18, 1902. For electroplating with zinc an elec- 
trolyte of zine chloride, zine sulphate and a small proportion of a 
vegetable acid is used. 

808,109. TROLLEY POLE; James F. Osburn and William TT, Coad, 
Pasadena, Cal. App. filed June 21, 1905. A pair of uprights are rigidly 
supported from the roof of the car and serve to guide an “equi-poise 
frame” upon which the trolley pole is fulcrumed and spring pressed 
upward. The equi-poise frame is normally drawn upward by springs, 
but may be depressed at will by an air cylinder. 

808,115. ELECTRIC METER; Henry W. Sayles, Peoria, Ill. App. filed 
Mar. 13, 1905. A meter having the usual series field, shunt armature, 
and a permanent damping magnet, and having in addition an electro- 
damping magnet in the meter-pressure circuit so_ that the combined 
effects of the damping magnets cause a meter speed proportional to the 
current flow regardless of the pressure. 

808,135. ANNUNCIATOR; Leonidas G, Woolley, Kenton, Ohio. App. 
filed July 17, 1905, Details of an annunciator system in which a frame 
has a movable signal door and a latch to hold said door in normal 


position, The latch is released by a clutch controlled by the electric 
circuit. 

808,199. ELECTRIC-TROLLEY HEAD; John T. Cherry and Edward H. 
Clive, Plymouth, England. App. filed Mar. 23, 10905 A pair of 


fingers are pivoted adjacent to the upper edges of the ecites wheel and 
have link connections by which they are thrown up to guide the 
wheel upon tne wire when the trolley or other attached cord is put 
under tension. 

808,159. ELECTRIC SIGNAL FOR RAILWAYS; Burton A. Karr, 
Omaha, Neb. App. filed Aug. 28, 1905. A shaft having a tappet is 
supported adjacent to the track rail so as to have a rocking movement 
when a train passes and compound lever connections are provided by 
which a pair of arms are rocked into contact with fixed contacts 
within a casing adjacent to the track so as to make the alarm circuit. 

808,162. ELECTRIC TROLLEY-WHEEL; John Miller, Jr., Amesbury, 
Mass. App. filed Mar. 17, 1905. The hub is made of skeleton con- 
struction with thin edge flanges so as to dissipate the heat quickly 
The trolley wheel is also thin at its central portion where it engages the 
bearing hub, 


808,187. METALLURGICAL FURNACE; George H. Benjamin, New 
York, N. Y. App. filed April 27, 1903. Finely-divided ore is passed 
first through a calcining chamber, then through a reducing chamber, 
then through a series of electric arcs. While within the zone of action 
of the arcs the ore is mixed with a finely-divided combining material. 


808,163. TROLLEY-HARP FOR ELECTRIC RAILWAYS; John Miller, 


Jr., Amesbury, Mass. App. filed Apr. 10, 1905. ‘the trolley wheel is 
quite heavy at its tread portion and is supported from its central 
hub by thin oppositely- coned webs. ‘The bearing of the wheel on its 


supporting hub is at the two apexes of the conical webs. 
808,182. ELECTRIC SIGNAL SYSTEM FOR ELECTRIC CARS; Edwin 
Adams, Waco, Tex. App. filed Mar. 6, 1905. In addition to the 
usual third rail, and track return of an ordinary electric system, the 
patentee has a third or signal trolley divided into sections. Signal 
lamps on the cars are in circuit with the signal conductor and means 
are provided whereby their other terminal may be interchangeably con- 
nected to the trolley and to the track return. 

808,198. VALVE-GOVERNOR FOR TROLLEY-POLE CONTROLLERS; 
Martin O, Dolson, Los Angeles, Cal. App. filed Feb. 20, 1905. The 
usual trolley pole fulcrumed upon the car roof has a link connection 
with a pneumatic cylinder by which it may be retrieved. The valve 
of the pnuematic cylinder is operated by an “‘inertia’’ ratchet connected 
with the pole by a cord, and so arrri anged as to only engage and open 
the retrieving valve when a sudden pull is imparted to the cord. 


. 


808,213. CONTACT-SHOE FOR THIRD-RAIL ELECTRIC RAILW AYS; 


William B. Potter, Schenectady, N. Y. App. filed July 25, 1903. \ 
thin triangular conductor is hinged in a horizontal plane from the 
usual support so as to be spring pressed downward upon the top sur- 
face of the third rail. Serves as a scraper as well as collector. 

808,200. FUSE; John E. Graybill, York, Pa. App. filed March 22, 1905. 
An inclosed fuse kept under tension by two members, held in engage- 
ment by the fuse, a spring giving longitudinal motion to one member 
when the fuse blows. 

808,220. POWER TRANSMISSION MECHANISM FOR AUTOMO- 
BIL ES: Charles G. Simonds, Schenectady, N. Y. App. filed June 22, 
1904. ‘A transmission system employing two dynamos within a casing 
and interconnected by planetary or difterential gearing so as to rotate 
together, or to have a differe sntial movement through said gearing when 
it is desired to vary the power or speed factor. 

808,221. SPEED-CHANGING GEAR; Charles G. Simonds, Schenectady, 
N App. filed Aug. 27, 1904. Relates to modifications of the 
above in which the dynamos are disposed in a single-plane transverse 
to the transmission shaft and in concentric relation with one another. 

808,222. THIRD-RAIL INSULATOR; Samuel B. Stewart, Jr., Schenec- 


tady, N. Y. App. filed July 23, 1903. Insulating blocks are supported 
along the roadw: ay and have vertical recesses on their upper faces 
which engage depending ears upon a pair of hooks or clamping mem- 
bers, which latter engage the base of the rail at opposite sides 


thereof, 
808,223. RAILWAY SIGNALING; Samuel D. Strohm, Philadelphia, Pa. 
App. filed Aug. 29, 1891. <A signal system applic: able to drawbridges, 


comprising contact plates along the railway with which brushes upon 
the train make contact so as to close signal circuits indicating the 
position of the switch or drawbridge. Magnetic means are provided 
for automatically throwing predetermined contact plates into use, de- 
pending on the forward or fostered movement of the engine. 

808,226. CONTROLLER FOR MAGNETIC CLUTCHES; Edward H. 
Anderson, Schenectady, N. Y. App. filed July 20, 1904. In order 
to avoid injurious effects of the extra currents when the clutch mag- 
nets are broken, the controller has contacts for mom«e ntarily reversing 
the currrents through the clu‘ches at the instant when they are thrown 
out of action. 

808,231. AUTOMATIC SWITCH; Joseph M. Comer, Seattle, Wash. 
App. filed Apr. 27, 1905. A box or casing beneath the switch contains 
a vertical shaft with a crank pin having a link or pitman connection 
for throwing the switch point to its alternate position. The shaft 1s 
rotated through a geared-down connection from a magnet-operated 
ratchet. 

808,232. ELECTROLYTIC METER; Alvarado L. R. Ellis, Lynn, Masa. 
App. filed June 22, 1904. There are two receptacles for the electrode 
depcsited material, and two scales so related that the registration 1s 
transferred one scale to another. 

808,241. END CONNECTION FOR DYNAMO ELECTRIC MACHINES; 
Frank H. Jeannin, Schenectady, N. Y. App. filed May 25, 1904. The 
conductors are slotted at their ends and are riveted through said slots 
with the end connections, 

808,259. MEASURING INSTRUMENT; Ernest Schnatter, Schenectady, 
N App. filed Feb. 3, 1905. The ordinary meter has a centrifugal 
device which registers the maximum rate of current consumption during 
a given period by registering the maximum rate of rotation of the 
meter at any time during that period as indicated by the furthest 
movement of the centrifugal device. 

808,263 POWER-TRANSMITTING MECHANISM; Elihu Thomson, 
Swampscott, Mass. App. filed Nov. 26, 1902. <A transmission system 
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in which a dynamo with two relatively movable members transmits the 
power by the reactive force exerted between said members, and has 
means for transforming a portion of the electrical energy into me- 
chanical energy so as to vary the torque of the prime mover. 

808,268. CONTROLLING SYSTEM; Thorsten von Zweigbergk, Lancaster, 
England. App. filed Apr. 25, 1904. A complete motor control system 
having a number of features, among others an automatic controller, 
and a master controller for the automatic controller having a ground 
connection for the motor at zero or off position. 

808,271. EMERGENCY CONTROL SYSTEM; Frank E. Case, Schenectady, 
N. Y. App. filed June 24, 1904. A controller handle has a button 
thereon with compound lever connections to the trip of the usual air 
brake so that the motorman may press the button and set the air brakes 
at the same instant he returns the arm to off position. 

808,275. APPARATUS FOR EXPLODING MINE CHARGES; Charles L, 
Dodson, Pittsburg, Kan. App. filed Apr. 29, 1905. The various cart- 
ridge circuits are completed at contact points annularly arranged in the 
path of a single rotating arm whick thereby makes successive connec- 
tions to ignite the cartridges. 

808,279. MULTIRATE METER; Walter C. Fish, Lynn, Mass. App. filed 

June 23, 1904. The meter ‘has clockwork mechanism which is geared 
by a Geneva motion to a switch which serves to cut out a fixed re- 
sistance when the clock mechanism runs down so that the meter regis- 
ters at a higher rate as a penalty in case the clock mechanism is not 
regularly wound up. 

808,303. DIRECT INTERMITTENT CURRENT ELECTRIC MOTOR; 
Chester M. Palmer, Aurora, Ill. App. filed Dec. 17, 1902. The arma- 
ture has a single coil and constitutes a rotor. The field coils are 
annularly spaced around the armature and are connected in a series 
multiple circuit with intermediate condensers, whereby the current 
within certain coils is displaced or retarded. 

808, 33%. METHOD OF SEPARATING THE GALVANOPLASTIC DE- 
POSITS FROM METAL MATRICES; Eugen Albert, Munich, Ger- 
| App. filed June 21, 1905. Separation is produced by sudden 
heating in a metallic box, 

803,351. DEVICE FOR CONTROLLING THE FLOW OF FLUIDS AND 
OTHER MATERIALS; Leon Dion, Wilkesbarre, Pa. App. filed Mar. 
25, 1905. A controller having a rotatable drum with contacts engaged 
by brushes and also having valve ports so as to simultaneously vary 
the electric current and the flow of fluid through said valve ports. 

808,364. ELECTRIC SWITCH; William S, Horry, Niagara Falls, N. Y. 
App. filed Mar. 20, 1905. A switch for circuits having a heavy in- 
ductive resistance includes an ele ctrolytic cell shunted across the switch 
terminals of a character to absolutely check or resist the ordinary 
circuit potential when the switch is open, but which allows a temporary 


passage of current during the moment of the inductive break. The 
switch is arranged to successively open the main and this shunt 
circuit. 


808,366. TELEGRAPH-TRANSMITTER; Benjamin P. Hayes and Sigel 
H. Gill, Topeka, Kan. App. filed June 17, 1905. <A typewriter trans- 
mitter having a drum with segments or contacts thereon which is 
released to move by the various keys. The purpose is to give a 
more uniform distribution of the transmitting impulses. 


B08, 371. PROTECTIVE SHUNT FOR ELECTRIC CIRCUITS OF HIGH 


(INDUCT ANCE; William 6. Horry, Niagara Falls, N. Y. App. filed 
Jan. 26, 1905. "A circuit containing a he avy inductance and a switch 





808,186.—Art of Heating Pipes, Rods, or Similar Bodies. 


is presided with a shunt circuit across the terminals of the switch, 

said shunt circuit containing an electrolytic cell which resists the 
normal working pressure but yields to the momentary pressure when 
the switch is opened. 

808, 383: RECORDING APPARATUS FOR MEASURING TELEPHONE 

RVICE; James A. Kenney, iW ed Ill. App. filed Mar. 1, 1902, 
R “system of recording telephone calls including a registering device 
at the various sub-stations and a central recording pe a which is 
adapted to record the register of the local instruments whenever de- 
sired. The local instruments are simultaneously reset to zero position. 

808,386. TELEPHONY; Isidor Kitsee, Philadelphia, Pa. App. filed Oct. 
14, 1905. A telephone call system, including a transmitting telegraph 
key at the calling station and a telegraph relay at the receiving station 
included in a circuit with a local current source. Connections are 
provided by which the telegraph key can be manipulated to effect the 
call at the distant relay over the telephone wires. 

808,392. ELECTRIC SWITCH; William W. Lathrop, Bridgeport, Conn. 
App. filed Aug. 31, 1904. A cylindrical casing has a transversely 
movable plunger with buttons at its extremities which alternately pro- 
ject through the casing and may be pressed for moving the switch. 
The plunger is no‘ched to receive an arm on the switch lever and 
communicate motion . thereto. 

808,416. ELECTRIC STOP-MOTION MECHANISM FOR LOOMS; Jo- 
seph B, Whitney, Brooklyn, N. Y. App. filed Feb. 28, 1905. Means 
are provided for maintaining a lease in the warp and a switch arm 
projects into the space occupied by the lease. 

808,417. ELECTRIC STOP-MOTION MECHANISM FOR LOOMS; Jo- 
seph B, Whitney, Brooklyn, N. Y. App. filed Feb. 28, 1905. This 
patent and the three following ones all relate to a faller for stop- 
motion mechanisms for textile machinery _and have a thin sheet-like 
body with a thread aperture in various different relations to the warp. 

808,418. ELECTRIC STOP-MOTION MECHANISM FOR LOOMS; Jo- 
seph B. Whitney, Brooklyn, N. Y. App, filed Feb. 28, 1905. 

808,419. FALLER FOR STOP-MOTION MECHANISMS FOR TEXTILE 
MACHINERY. Joseph B, Whitney, Brooklyn, N. Y. App. filed 
Sept. 5, 1905. 
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808,420. FALLER FOR STOP-MOTION MECHANISMS FOR TEXTILE 
MACHINERY; Joseph B. Whitney, Brooklyn, N. Y. App. filed 
Sept. 5, 1905. 

808,438. TELEPHONY; Albert G. Davis, Washington, D. C. App. filed 
Apr. 22, 1897. A calling system for telephone li1es employing differ- 
ently tuned receivers at the various subscriber’s stitions and a plurality 
of sources of intermittent current of different frequency at the trans- 
mitting station, any one of which may be coi nected to the line 
by a switch so as to resonate with the attunc1 instrument at a 
particular station, 

808,451. SIGNALING SYSTEM; Maynard W., Hamblin, New York, 
N. Y.. App. filed May 31, 1904. Complete fire alarm system, also 
adapted to messenger calls employing various detail arrangements 
in the receiving relays and circuits, 

808,454. TELEPHONE ATTACHMENT; Paul Kammerer, Pittsburg, Pa. 
App. filed Feb. 24, 1905. A small register or cuunter having an 
actuating button is adapted to be clamped upon the usual transmitter 
so that the button may be pressed to make a tally of the numher 


of calls. 
808,525. ELECTRIC WATER-HEATER; James P. Erie Los Angeles, 
Cal. App. filed Sept. 8, 1808. A casing having a tortuous water 


pipe with duplicate sections which also constitute resistances, a greater 
or less number of which may be included in the fluid circuit and 1m 
the electric circuit. 

808,532. INDUCTION-METER; Alphonse J. Frager, Paris, France. App. 
filed Oct. 31, 1903. Has a shunt or potential coil and a series or 
current coil, and phase adjusting means in inductive relation to the 
current coil for producing a flux in advance of the mdin current 

808,543. ELECTRIC-RAILWAY SYSTEM; William G. Keeler, Philade]- 
phia, Pa. App. filed June 16, 1905. The car has a depending metallic 
cable or belt passing over pulleys at each end or the car which is 
adapted to sag into contact with fixed conductors or plates along the 
track, at the same time having a rearward motion which compensates 
for that of the train, 

808,551. IGNITION DEVICE; Leon L. Le Pontois, New Rochelle, N. Y. 
App. filed Nov. 7, 1903. This patent and the four following relate 
to a polyphase ignition system for motor vehicles employing a poly- 
phase magneto generator and special spark plugs with one grounded 
and two independent terminals in circuit with the branches of the 
three-phase current. 
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808,085.—Electric Glow Lamp. 808,553.—Method of Igniting Com- 
bustible Mixtures, 


808,552. MAGNETO-ALTERNATOR; Leon Jules Le Pontois, New Ro 
chelle, N. Y. App. filed September 24, 1904. The rotor of a polyphase 
alternator consists of a permanent magnet annular in shape and hav- 
ing two consequent poles at opposite ends. 

808,553. METHOD OF IGNITING COMBUSTIBLE MIXTURES; Leon 
J. Le Pontois, New Rochelle, N. Y. App. filed Sept. 24, 1904. 
808,554. APPARATUS FOR GENERATING AND UTILIZING POLY- 
PHASE ALTERNATING CURRENTS FOR THE IGNITION OF 
EXPLOSIVE MIXTURES; Leon J. Le Pontois, New Rochelle, N. Y. 

App. filed Oct. 7, 1904. 

808,555. SELF-EXCITING ALTERNATOR; Leon Jules Le Pontois, New 
Rochelle, N, Y. App. filed February 3, 1905. A partially self-exciting 
alternator comprises a field-magnet consisting of a permanently mag- 
netized ring with stationary windings surrounding its poles and a 
dissymmetric inductor-rotor. 

808,562. ELECTRIC WATER-METER; Richard H. Milton, Reidsville, 
N. C, App. filed Feb. 14, 1905. The pressure or flow of the water 
is effective to step in resistances which vary the speed of a motor 
connected to the registering mechanism so that the latter registers 
more or less rapidly. 

808,571. ELECTRIC SIGNALING-SYSTEM; Charles G. Otwell and Ira 
H. Melvin, Laurel, Del. App. filed Feb. 24, 1905. A signal system 
employing a special or contact rail connected into an alarm circuit on 
the train and annunciator devices at the despatcher’s office. 

808,589. TROLLEY-FINDER; James Wilhelm, Philadelphia, Pa. App. filed 
June 20, 1905. A pair of arms project upward from the journals 
of the trolley wheel and are curved in a special way to help guide 
the pole when the trolley is replaced on the wire, 

808,504. APPARATUS FOR THE TRANSMISSION OF ENERGY 
THROUGH SPACE; Alessandro Artom, Turin, Italy. App. filed Feb. 
20, 1905. Details of a wireless transmission system having a _ three- 
phase current and a specially arranged three-phase air transformer. 

808,600. TELEPHONY; Albert G, Davis, Schenectady, N. Y. App. filed 
Apr. 22, 1897. Method of tuning a receiving apparatus of a telephone 
line to different calls by connecting the transmitting circuit to differ- 
ent sources of alternating current. See No. 808,43 





